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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  Record  or  near-record  snow  in  the  Pacific  North- 
west   closed    roads    and   crushed  many  buildings. 

2.  Heavy  rains  in  California  caused  flooding  and  dam- 
aging mudslides. 

3.  Heavy  snow  from  the  northern  Great  Plains  to  the 
Northeast  closed  roads;  glaze  south  of  the  snow 
area  made  travel  hazardous. 

4.  Bitter  cold  continued  in  Montana  where  January 
temperatures  over  large  areas  averaged  5°  below 
zero--22°  below  normal. 

TEMPERATURE. — January  temperatures  averaged  a- 
bove  normal  over  the  Great  Basin,  the  central  and 
southern  Rocky  Mountains,  and  the  southern  Great 
Plains.  Some  of  those  areas  averaged  6°  to  8°  warmer 
than  normal.  Northern  New  England  and  southern  Florida 
averaged  slightly  warmer  than  normal.  Most  of  the 
eastern  half  of  the  United  States  averaged  2°  to  7° 
cooler  than  normal.  The  intensely  cold  area  extended 
from  eastern  Washington  across  northern  Idaho  and 
Montana  to  North  Dakota.  Most  of  this  area  averaged 
at  least  10°  colder  than  normal. 

Cold  weather  persisted  over  a  large  area  from  the 
Pacific  Northwest  to  the  northern  Great  Plains  through- 
out almost  the  entire  month.  The  cold  was  especially 
intense  in  northern  Montana  where  temperatures  at  Great 
Falls  remained  continuously  below  zero  for  almost 
2  weeks  and  at  Havre  which  endured  below-zero  weather 
for  380  consecutive  hours.  Northern  and  eastern  Montana 
experienced  the  coldest  January  in  almost  2  decades. 
The  temperature  at  Havre  plunged  to  52°  below  zero 
on  the  morning  of  the  24th  and  could  climb  to  only 
-29°  in  the  warmest  part  of  the  afternoon.  Havre's 
minimum  of  -52°  on  the  24th  was  the  coldest  temper- 
ature at  that  station  in  more  than  half  a  century. 
Billings  registered  subzero  temperatures  every  morning 
from  the  19th  to  the  30th--the  longest  period  with 
daily  subzero  mlnimums  in  75  years. 

An  especially  cold  arctic  air  outbreak  spread  over 
most  of  Washington  on  the  27th,  accompanied  by  norther- 
ly and  northeasterly  winds.  Temperatures  fell  rapidly 
for  several  days.  At  numerous  locations  the  mlnimums 
on  the  27th  were  the  maximums  on  the  28th.  The 
coldest  temperatures  in  the  area  occurred  mostly  on 
the  30th.  Mlnimums  in  western  Washington  ranged 
downward  to  -25°  on  the  31st  at  Stevens  Pass  and 
in  eastern  Washington  to  -48°  at  Mazama  on  the  30th. 
The  Great  Basin  remained  warm  until  the  last  few  days 
of  the  month.  Cool  weather  predominated  over  most 
of  the  East  during  the  first  half  of  the  month,  but  warmer 
weather  prevailed  in  the  last  half.  Florida  warmed 
sufficiently  in  the  last  2  weeks  of  January  to  average 
near  normal  in  the  north  and  slightly  above  normal  in 
the  south. 

January  1969  was  the  coldest  January  in  the  recorded 
history  of  weather  in  southeast  Alaska.  All  except 
the  extreme  southern  end  of  the  Panhandle  set  new 
alltime  records  for  the  coldest  January  on  record. 
It  was  not  a  matter  of  extreme  cold,  but  one  of  pro- 
longed cold.  Sitka  with  84  years  of  record  was  2° 
colder  than  the  previous  January  record  of  18.4° F. 
Because  of  the  cold,  all  precipitation  was  in  the  form 
of  snow,   and  extra  heavy  amounts  did  occur.   However, 


water  equivalents  fell  far  below  normal.  Normal  sources 
of  water  were  cut  off  because  water  and  sewer  pipes 
became  frozen.  Water  was  distributed  by  tank  trucks 
or  in  barrels.  Fire  hazards  increased  because  of  no 
water.  No  damage  reports  have  been  issued,  but  con- 
tending with  the  problem  was  costly. 

PRECIPITATION.— Dally  rains  continued  along  the 
Washington-Oregon  coast  with  recordbreaking  snow  ac- 
cumulations in  the  Cascades.  The  runoff  from  melting 
snow  and  heavy  rains  sent  several  rivers  in  western 
Washington  near  or  above  flood  stage  early  in  the 
month.  Mudslides  damaged  residences,  highways,  rail- 
roads, and  other  property.  In  Oregon,  the  heavy  snows 
and  freezing  rain  made  travel  hazardous — in  some 
ares  Impossible.  Heavy  snow  from  the  Pacific  coast 
to  the  Blue  Mountains  on  the  weekend  of  January  11 
and  12  closed  roads  and  schools  on  the  13th.  Buildings 
were  crushed  by  the  weight  of  the  snow  and  snow- 
laden  trees  fell  across  powerlines  knocking  them  down. 
Heavy  precipitation  continued  in  the  Far  West  in  the 
latter  half  of  January,  Heavy  snow  fell  in  Washington 
and  Oregon.  Snowslides  blocked  highways  and  halted 
traffic.  Hundreds  of  buildings  in  Oregon  collapsed 
under  the  weight  of  the  snow,  destroying  or  extensively 
damaging  the  buildings  and  their  contents.  Thousands 
of  persons  were  without  telephone  or  power  service 
for  several  days  while  lines  were  being  repaired.  In 
California,  heavy  rains  in  the  last  half  of  January 
caused  considerable  loss  of  life  besides  millions  of 
dollars  property  damage.  At  least  20  persons  were 
drowned  and  16  were  burled  in  mudslides.  Mudslides 
closed  highways  and  railroads,  and  rising  streams 
forced  thousands  of  persons  from  their  homes. 

A  variety  of  severe  weather  occurredover  the  northern 
Great  Plains  in  January.  Record  or  near-record  snow- 
fall occurred  in  parts  of  Montana.  Icy  roads  and  blizzards 
closed  some  schools  for  a  day  or  so  early  in  the  second 
week  and  many  schools  in  the  last  week  of  the  month. 
In  South  Dakota,  the  snow,  often  accompanied  by  strong 
winds,  and  the  freezing  rain  hampered  traffic.  Many 
schools  remained  closed  for  a  day  or  so  and  social 
activities  were  postponed.  Blizzards,  deep  drifts,  and 
icy  highways  closed  many  roads  and  schools  in  Min- 
nesota, Michigan,  and  Indiana  near  the  end  of  the 
first  week  of  January. 

Frequent  snow  squalls  occurred  in  the  Northeast 
early  in  January.  New  York's  Snowbelt  received  25 
to  50  inches  from  January  1  to  11.  The  snowfall  ranged 
up  to  75  inches  at  Mallory.  Strong  winds--gusting  to 
82  m.p.h.  at  Blue  Hill  Observatory,  Milton,  Mass.,-- 
drifted  the  snow  badly  in  much  of  the  Northeast.  High- 
ways became  clogged  and  many  motorists  became 
stranded.  The  strong  winds  in  Massachusetts  dam- 
aged trees  and  signs,  broke  windows,  and  blew  down 
powerlines  disrupting  power  and  communications.  A 
prolonged  period  of  freezing  rain  iced  almost  the  entire 
area  from  New  York,  Pennsylvania,  and  Virginia  north- 
eastward to  Maine.  Traffic  slowed,  walking  became 
difficult,  and  hundreds  of  persons  injured  themselves 
in  falls. 

Generous  rains  began  in  the  Deep  South  and  spread 
northward  on  the  20th  and  21st.  Widespread  thunder- 
storms,    including    a    tornado,    killed    32   persons   and 
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Injured   241  others  besides  causing  extensive  property 
damage  in  Mississippi  on  the  23d. 

Numerous  locations  in  the  West  and  the  northern 
and  central  Great  Plains  received  record  or  near- 
record    precipitation   in   January;    however,    only   light 
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sprinkles  or  snow  flurries  occurred  on  the  eastern 
slopes  of  the  Rockies  and  along  the  western  edge  of 
the  Great  Plains.  Columbus,  Ga.,  received  only  1.22 
inches  during  the  month,  the  2d  lowest  January  amount 
in  their  23-year  record. 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 
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Temperature 

Precipitation 

Saction 

Monthly 

extremes 

Monthly  extremes 

Station 

1 

a 

« 

Station 

1 
i 

1 

Station 

Greatest 

Station 

Least 

'F 

'F 

In. 

In. 

Alabama 

3  Stations 

78 

31+ 

Scottsboro 

3 

6 

Birmingham  WBAP 

7.78 

Dothan  FAA  AP 

0.54 

Alaska 

Adak 

50 

7 

Chalkyltsik 

-69 

9+ 

Little  Port  Walter 

11.79 

2  Stations 

.00 

Arizona 

2  Stations 

85 

8+ 

Fort  Valley 

-20 

29 

Tonto  Creek  Fish  Htchy 

8.42 

Many  Farms  School 

T 

Arkansas 

Little  Rock  WB.4P 

81 

8 

3  Stations 

2 

4+ 

Athens 

12.34 

Crossett  7S 

1.29 

California 

Avlla  Beach 

91 

3 

Bridgeport 

-27 

31 

Mt  Baldy  Notch 

53.70 

Death  Valley 

.30 

Colorado 

Walsh 

78 

14 

Taylor  Park 

-37 

31 

Wolf  Creek  Pass  IE 

7.05 

Penrose  3NNW 

.00 

Connecticut 

West brook 

53 

31 

Falls  Village 

-10 

5 

Norfolk  2SW 

2.27 

Colchester  IE 

1.01 

Delaware 

Selbyvllle 

60 

31 

2  Stations 

6 

6 

Selbyvllle 

3.95 

Middletown  IWSW 

1.50 

Florida 

Loxahatchee 

88 

23 

Fountain  3SSE 

13 

6 

Miami  WBAP 

6.66 

Nlttaw  IS 

.11 

Georgia 

Bainbridge 

80 

31+ 

Blalrsvllle  Exp  Sta 

-1 

5 

Toccoa 

D  7.42 

Cairo  2NNW 

.25 

Hawaii 

Keaau  92 

90 

3 

Haleakala  Summit  338.4 

21 

17 

Honomanu  Gulch  341 

35.40 

Puu  Mali  113 

1.25 

Idaho 

Grand  View  2W 

61 

20 

Stanley  INNE 

-28 

24 

Deadwood  Dam 

12.21 

Twin  Falls  3SE 

.39 

Illinois 

Cairo  WB  City 

62 

23 

Stockton 

-16 

1 

Cairo  WB  City 

9.91 

Mlnonk 

.77 

Indiana 

2  Stations 

62 

30+ 

Wabash  2SW 

-23 

2 

Elllston 

9.39 

Kentland 

2.13 

Iowa 

do 

47 

16 

Cherokee 

-29 

4 

Keokuk  Lock  and  Dam  19 

3.54 

Norwich  Exp  Farm 

.44 

Kansas 

do 

73 

14 

Mankato 

-16 

1 

Girard 

3.15 

9  Stations 

.00 

Kentucky 

Plkeville 

72 

30+ 

4  Stations 

-12 

5+ 

Hickman  IE 

12.00 

Plkeville 

1.42 

Louisiana 

Saint  Bernard 

81 

30+ 

Hineston  4NNE 

13 

5 

Grand  Coteau 

5.56 

Winnsboro 

.48 

Maine 

Woodland 

55 

24 

Middle  Dam 

-22 

28 

Vanceboro  No  2 

5.41 

Moosehead 

2.13 

Maryland 

Leonardtown  3NW 

65 

9 

Sines  Deep  Creek  2 

-8 

5 

Snow  Hill  4N 

3.73 

Westernport  UPRC 

.81 

Massachusetts 

2  Stations 

52 

31 

Birch  Hill  Dam 

-17 

5 

Ipswich 

4.06 

Bedford 

.96 

Michigan 

5  Stations 

53 

30+ 

Beechwood  7WNW 

-22 

1 

Benton  Harbor  Airport 

6.10 

Entrican  IW 

.86 

Minnesota 

2  Stations 

38 

17+ 

Baudette  21SSE 

-43 

26 

Grand  Portage  RS 

5.66 

Albert  Lea 

1.11 

Mississippi 

Liberty  IW 

80 

31 

3  Stations 

8 

5 

Bay  Saint  Louis 

7.54 

Goshen  Springs  2NKE 

.54 

Missouri 

3  Stations 

69 

22 

5  Stations 

-11 

31+ 

Dexter 

•12.62 

Maryville  2E 

.48 

Montana 

Bozeman  Mont  St  Univ 

58 

13 

Hinsdale  23N 

-55 

25 

East  Glacier 

9.35 

Boyes 

.15 

Nebraska 

Harrlsburg  lONW 

62 

21 

Wakefield 

-27 

4 

Plattsmouth 

2.99 

2  Stations 

.13 

Nevada 

Hawthorne  Babbitt 

75 

7 

Midas  4SE 

-18 

9 

Mt  Rose-Christmas  Tree 

15.64 

Montello 

.31 

New  Hampshire 

Grafton 

52 

22 

First  Conn  Lake 

-27 

1 

Mount  Washington 

8.60 

Marlow 

D  .90 

New  Jersey 

Atlantic  City  WBAP 

55 

31 

High  Point  Park 

-5 

29 

Cape  May  INW 

3.81 

Paterson 

.55 

New  Mexico 

Bitter  Lakes  WL  Ref 

85 

8 

Gavllan 

-21 

30 

Chama 

5.06 

36  Stations 

.00 

New  York 

Fredonia 

59 

23 

Old  Forge 

-20 

28 

Grlfflss  AFB 

7.56 

Plattsburgh 

.51 

North  Carolina 

3  Stations 

78 

31+ 

Grandfather  Mountain 

-7 

1 

Lake  Toxaway  2SW 

7.57 

Plnehurst  SRN-Pines 

1.19 

North  Dakota 

Hettinger 

46 

5 

Lostwood  12N 

-45 

1 

Selfridge 

5.41 

Golden  Valley  lOS 

.21 

Ohio 

3  Stations 

64 

30+ 

Toledo  Sewage 

-16 

5 

Fernbank  Cincinnati 

5.05 

Canfleld  IS 

1.29 

Oklahoma 

Boswell  SNNW 

87 

8 

Hulah  Dam 

-2 

1 

Broken  Bow  IN 

7.89 

2  Stations 

.00 

Oregon 

2  Stations 

65 

6 

Seneca 

-25 

25+ 

Illahe  IN 

22.45 

Prlneville  4"™' 

1.10 

Pennsylvania 

Farrell  Sharon 

66 

23 

2  Stations 

-12 

5 

Johnstown 

5.37 

Covington  2WSW 

.25 

Puerto  Rico 

2  Stations 

91 

16+ 

do 

54 

19+ 

Rio  Blanco  Upper 

15.94 

Caonillas  Vlllalba 

.00 

Rhode  Island 

Newport 

50 

31 

Greenville 

3 

28 

Greenville 

2.43 

Block  Island  WBAP 

.88 

South  Carolina 

2  Stations 

78 

31 

2  Stations 

5 

6 

Salem 

6.64 

Charleston  WBAP 

1.19 

South  Dakota 

3  Stations 

57 

22+ 

Camp  Crook 

-35 

25 

Canistota  2N 

1.82 

Longvalley 

T 

Tennessee 

Kingston  Springs  2NNE 

78 

10 

Mountain  City  No  2 

-10 

5 

Union  City 

9.37 

Sevierville  ISE 

1.21 

Texas 

2  Stations 

95 

22+ 

Perryton  5NNE 

-1 

1 

Boxelder 

7.21 

40  Stations 

.00 

Utah 

Wah  Wah  Ranch 

74 

7 

3  Stations 

-20 

31+ 

Silver  Lake  Brighton 

12.39 

Fish  Springs  Refuge 

.02 

Vermont 

Enosburg  Falls 

49 

23 

2  Stations 

-20 

29+ 

Mount  Mansfield 

D  4.78 

Oilman 

.85 

Virginia 

Grundy  3NW 

72 

30 

Burkes  Garden 

-12 

5 

Luray  5E 

5.13 

Dale  Enterprise 

1.08 

Washington 

Quilcene  2SW 

59 

4 

Mazama 

-32 

23 

Stampede  Pass  WB 

30.42 

Moses  Lake  3E 

.37 

West  Virginia 

Williamson 

72 

30 

2  Stations 

-12 

5 

Alpena  INW 

4.37 

Moorefield  2SSE 

.91 

Wisconsin 

Kenosha 

47 

23 

Jump  River  5E 

-33 

4 

Gurney 

4.21 

Milwaukee  N  Side 

D  .99 

Wyoming 

Yoder 

64 

7 

Recluas  14NNW 

-35 

24 

Moran  5WNW 

6.17 

4  Stations 

T 

+  And  also  on  an  earlier  date  or  dates. 

NOTE:   Dates  In  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Climatologlcal  Data  for  times  of  observations), 

D  Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch 
water  equivalent  to  every  10  inches  of  snowfall. 
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ALABAMA 

IDAHO 

NEBRASKA 

TENNESSEE 

BIRMINGHAM 

687 

1993 

1609 

BOISE 

945 

3107 

3469 

GRAND  ISLAND 

1483 

4137 

3815 

BRISTOL 

947 

2725 

2516 

HUNTSVILLE 

788 

2191 

1922 

LFWISTON 

1274 

3597 

3278 

LINCOLN  U 

1400 

3789 

3411 

CHATTANOOGA 

621 

2246 

2049 

MOBILE 

A20 

1228 

1007 

POCATELLO 

1105 

4280 

4055 

NORFOLK 

1595 

4460 

4038 

KNOXVILLE 

679 

2459 

2147 

MONTGOMERY 

536 

1581 

1468 

ILLINOIS 

NORTH  PLATTE 
OMAHA 

1509 
1430 

4454 
3898 

3891 
3670 

MEMPHIS 
NASHVILLE 

733 
855 

2022 
2388 

2022 
2193 

ALASKA 

CAIRO  U 

903 

2445 

2350 

SCOTTSBLUFF 

1276 

4113 

3632 

OAK  RIDGE  R 

902 

2533 

2312 

ANCHORAGE 

1869 

6838 

6429 

CHICAGO  0  HARE 

1355 

3681 

3748 

VALENTINE 

1618 

4680 

4253 

ANNETTE 

IJ?* 

4260 

3930 

Chicago  midway 

1336 

3528 

3482 

TEXAS 

BARROK 

2«12 

10746 

1028 

MOLINE 

1458 

4054 

3712 

NEVADA 

ABILENE 

520 

1546 

1693 

BARTER  ISLAND 

2525 

10852 

796 

PEORIA 

1377 

3716 

3509 

ELKO 

1119 

3785 

4264 

AMARILLO 

726 

2339 

2457 

BETHEL 

1729 

7447 

7570 

ROCKFORD 

1453 

4010 

3920 

ELY 

1039 

4243 

4328 

AUSTIN 

368 

1115 

1112 

SETTLES 

2755 

9995 

SPRINGFIELD 

1282 

3479 

3217 

LAS  VEGAS 

536 

1612 

1770 

BROWNSVILLE 

141 

310 

420 

BIG  DELTA 

2726 

9189 

RENO 

861 

3327 

3724 

CORPUS  CHRISTI 

237 

603 

631 

COLD  BAT 

1025 

5047 

5369 

INDIANA 

WINNEMUCCA 

979 

3623 

3919 

DALLAS 

484 

1360 

1508 

FAIRBANKS 

2849 

9532 

8794 

EVANSVILLE 

1029 

2851 

2743 

DEL  RIO 

324 

966 

1081 

FAREWELL 

2285 

9072 

FORT  WAYNE 

1285 

3634 

3588 

NEW  HAMPSHIRE 

EL  PASO 

503 

1706 

1631 

GULKANA 

2659 

9634 

INDIANAPOLIS 

1211 

3344 

3293 

CONCORD 

1330 

4207 

4158 

FORT  WORTH 

492 

1427 

1539 

HOMER 

1601 

6324 

SOUTH  BEND 

1316 

3690 

3612 

MT  WASHINGTON  OBS 

1766 

7758 

7709 

GALVESTON  U 

296 

725 

758 

ILIAMNA 

1893 

6967 

HOUSTON 

284 

765 

680 

JUNEAU 

1801 

5973 

5140 

IOWA 

NEW  JERSEY 

LUBBOCK 

614 

2110 

2249 

KING  SALMON 

1600 

7238 

6552 

BURLINGTON 

1395 

3837 

3577 

ATLANTIC  CITY 

1068 

3105 

2555 

MIDLAND 

535 

1716 

1711 

KOTZEBUE 

1967 

8493 

8846 

DES  MOINES 

1508 

4240 

3937 

ATLANTIC  CITY  U 

1005 

2579 

2502 

PORT  ARTHUR 

331 

901 

942 

MC  GRATH 

2407 

9243 

8680 

DUBUOUE 

1576 

4462 

4262 

NEWARK 

1039 

2614 

2855 

SAN  ANGELO 

399 

1341 

1469 

NENANA 

2869 

9714 

SIOUX  CITY 

1625 

4396 

4028 

TRENTON  U 

1036 

2786 

2810 

SAN  ANTONIO 

394 

11  in 

1026 

NOME 

1653 

7815 

7918 

WATERLOO 

1610 

4651 

4262 

VICTORIA 

281 

762 

770 

ST.  PAUL  ISLAND 

1022 

5685 

6006 

NEW  MEXICO 

WACO 

436 

1236 

1305 

SHE  MY  A 

1018 

5->17 

5300 

KANSAS 

ALBUQUERQUE 

831 

2793 

2681 

WICHITA  FALLS 

645 

1821 

1610 

SUMMIT 

2258 

8862 

CONCORDIA 

1307 

3613 

3224 

CLAYTON 

802 

2844 

2966 

TALKEETNA 

2046 

7605 

DODGE  CITY 

1028 

3116 

2940 

RnswELL 

615 

2238 

2439 

UTAH 

TANANA 

2797 

9927 

GOODLAND 

1106 

3581 

3517 

MILFORD 

983 

3660 

3602 

UNALAKLEET 

1883 

8039 

TOPEKA 

1210 

3381 

3101 

NEW  YORK 

SALT  LAKE  CITY 

1009 

3594 

3503 

YAKUTAT 

1802 

6412 

5124 

WICHITA 

1076 

3072 

2808 

ALBANY 
BINGHAMTON 

1360 
1323 

3915 
4107 

3879 
4030 

WENDOVER 

1069 

3646 

3511 

ARIZONA 

KENTUCKY 

BUFFALO 

1233 

3607 

3826 

VERMONT 

Flagstaff 

1021 

4150 

3982 

Covington 

1072 

2965 

3053 

NEW  YORK  U 

1023 

2691 

2691 

BURLINGTON 

1496 

4661 

4592 

PHOENIX 

306 

952 

1145 

LEXINGTON 

1011 

2822 

2750 

J.F.  KENNEDY 

1038 

2790 

2810 

TUCSON 

288 

936 

1133 

LOUISVILLE 

987 

2688 

2731 

NEW  YORK  LA  GUARDIA 

1051 

2773 

2638 

VIRGINIA 

WINSLOW 

784 

2897 

3024 

ROCHESTER 

1229 

3576 

3687 

LYNCHBURG 

1009 

2727 

2485 

YUMA 

167 

637 

830 

LOUISIANA 
ALEXANDRIA 

462 

1348 

1231 

Syracuse 

1256 

3677 

3749 

NORFOLK 
RICHMOND 

814 
957 

2025 
2385 

1980 
2344 

ARKANSAS 

BATON  ROUGE 

369 

1180 

1025 

NORTH  CAROLINA 

ROANOKE 

1005 

2737 

2488 

FORT  SMITH 

745 

2209 

2074 

LAKE  CHARLES 

352 

1026 

951 

asheville 

873 

2640 

2670 

WALLOPS  ISLAND 

955 

2442 

LITTLE  ROCK 

665 

1904 

2073 

NEW  ORLEANS 
SHREVEPORT 

353 
495 

1146 
1458 

895 
1373 

CAPE  HATTERAS  R 
CHARLOTTE 

665 
829 

1581 
2277 

1452 
1950 

WASHINGTON 

CALIFORNIA 

GREENSBORO 

878 

2383 

2300 

OLYMPIA 

1046 

3455 

2982 

BAKERSFIELD 

492 

1359 

1367 

MAINE 

RALEIGH 

848 

2200 

2075 

OUILLAYUTE 

1036 

3573 

3156 

BISHOP 

812 

2593 

2537 

CARIBOU 

1534 

5036 

5480 

WILMINGTON 

670 

1694 

1432 

SEATTLE  TACOMA 

963 

3069 

2882 

BLUE  CANYON 

929 

3161 

2761 

PORTLAND 

1259 

3867 

4129 

SPOKANE 

1504 

4560 

3867 

EUREKA  U 

644 

2611 

2573 

NORTH  DAKOTA 

STAMPEDE  PASS  R 

1525 

5765 

5131 

FRESNO 

619 

1756 

1561 

MARYLAND 

BISMARCK 

2040 

5645 

5115 

WALLA  WALLA  U 

1256 

3327 

2907 

LONG  BEACH 

246 

720 

871 

BALTIMORE 

1028 

2664 

2738 

FARGO 

2066 

5680 

5323 

YAKIMA 

1447 

4116 

3635 

LOS  ANGELES 

250 

712 

906 

WILLISTON 

2149 

5890 

5329 

LOS  ANGELES  U 

219 

566 

708 

MASSACHUSETTS 

WEST  VIRGINIA 

MT  SHASTA  R 

1053 

3572 

3169 

BLUE  HILL  OBS  R 

1189 

3534 

3454 

OHIO 

BECKLEY 

1124 

3442 

3131 

OAKLAND 

514 

1529 

1592 

BOSTON 

1099 

3082 

3059 

AKRON 

1156 

3292 

3420 

CHARLESTON 

994 

2827 

2653 

RED  BLUFF 

690 

1806 

1531 

NANTUCKET 

991 

2920 

2920 

CINCINNATI  OBS 

1100 

3011 

2805 

ElKINS 

1147 

3550 

3298 

SACRAMENTO 

644 

1782 

1647 

WORCESTER 

1286 

3873 

3854 

CLEVELAND 

1220 

3539 

3397 

HUNTINGTON 

1028 

2647 

2641 

SANDBERG  R 

720 

2575 

2181 

COLUMBUS 

1173 

3285 

3278 

PARKERSeuRG  U 

1070 

2886 

2777 

San  OlEGO 

214 

633 

745 

MICHIGAN 

DAYTON 

1181 

3314 

3232 

SAN  FRANCISCO 

547 

1756 

1638 

ALPENA 

1377 

4406 

4610 

MANSFIELD 

1196 

3365 

3589 

WISCONSIN 

SAN  FRANCISCO  U 

505 

1776 

1648 

DETROIT 

1232 

3441 

3454 

TOLEDO 

1340 

3770 

3569 

GREEN  BAY 

1580 

4524 

4487 

SANTA  MARIA 

359 

1275 

1554 

DETROIT  M  WAYNE  CO 

1289 

3615 

3620 

YOUNGSTOWN 

1243 

3647 

3501 

LA  CROSSE 

1626 

4458 

4366 

STOCKTON 

649 

1822 

1658 

FLINT 

GRAND  RAPIDS 

1309 
1360 

3957 
4009 

3806 
3885 

OKLAHOMA 

MADISON 
MILWAUKEE 

1548 
1434 

4445 
3986 

4446 
4239 

COLORADO 

HOUGHTON  LAKE 

1444 

4540 

4574 

OKLAHOMA  CITY 

808 

2350 

2311 

ALAMOSA 

1263 

5028 

5043 

LANSING 

1331 

4010 

3835 

TULSA 

853 

2431 

2378 

WYOMING 

Colorado  springs 

969 

3603 

3607 

MARQUETTE  U 

1349 

4319 

4522 

CASPER 

1164 

4456 

4139 

DENVER 

925 

3499 

3546 

MUSKEGON 

1296 

3838 

3619 

OREGON 

CHEYENNE 

1034 

3919 

4055 

GRAND  JUNCTION 

1125 

36  75 

3451 

SAULT  STE  MARIE 

1532 

4983 

4903 

ASTORIA 

944 

3185 

2654 

LANDER 

1223 

4601 

4520 

PUEBLO 

879 

2927 

3201 

BURNS  U 

1205 

4205 

4000 

SHERIDAN 

1592 

5092 

4317 

MINNESOTA 

EUGENE 

867 

2616 

2670 

CONNECTICUT 

DULUTH 

1780 

5557 

5599 

MEACHAM 

1309 

4772 

4294 

BRIDGEPORT 

1061 

2867 

3053 

INTERNATIONAL  FALLS 

1990 

604  3 

5126 

MEOFORO 

900 

2664 

2917 

HARTFORD 

1262 

3654 

3516 

MINNEAPOLIS 

1723 

4763 

4846 

PENDLETON 

1327 

3490 

3073 

NEW  HAVEN 

1118 

3092 

3202 

ROCHESTER 
ST  CLOUD 

1706 
1856 

4923 
5280 

4755 
5116 

PORTLAND 
SALEM 

1022 
987 

2995 
3079 

2659 
2662 

DELAWARE 

SEXTON  SUMMIT  R 

1095 

3864 

3274 

WILMINGTON 

1052 

2745 

2B16 

MISSISSIPPI 
JACKSON 

523 

1577 

1398 

PENNSYLVANIA 

OIST.OF  COLUMBIA 

MERIDIAN 

560 

1685 

1481 

ALLENTOWN 

1141 

3235 

3297 

WASH  NATL  AP 

949 

2431 

2474 

MISSOURI 

ERIE 
HARRISBURG 

1169 

1083 

3337 
3012 

3464 
3045 

Florida 

COLUMBIA 

1150 

3150 

2999 

PHILADELPHIA 

1084 

2916 

2950 

APALACHICOLA  U 

387 

1051 

835 

KANSAS  CITY 

1186 

3220 

2808 

PITTSBURGH 

1181 

3529 

3397 

DAYTONA  BEACH 

216 

696 

534 

ST  JOSEPH 

1188 

3277 

3270 

PITTSBURGH  U 

1117 

3065 

3075 

FORT  MYERS 

96 

328 

279 

ST  LOUIS 

1106 

3063 

2900 

READING  U 

1042 

2809 

2848 

JACKSONVILLE 

328 

904 

798 

SPRINGFIELD 

975 

2979 

2718 

SCRANTON 

1204 

3536 

3607 

KEY  WEST 

1 

33 

68 

WILLIAMSPORT 

1162 

3290 

3407 

LAKELAND  U 

173 

530 

416 

MONTANA 

MIAMI 

18 

130 

139 

BILLINGS 

1818 

4604 

4022 

RHODE  ISLAND 

ORLANDO 

168 

544 

490 

GLASGOW 

2236 

5838 

5237 

BLOCK  ISLAND 

1060 

2931 

2917 

PENSACOLA 

421 

1232 

967 

GREAT  FALLS 

2104 

5394 

4321 

PROVIDFNCE 

1117 

3233 

3277 

TALLAHASSEE 

410 

1253 

9M 

HAVRE 

2370 

6090 

4998 

TAMPA 

201 

630 

433 

HELENA 

1788 

5270 

4690 

SOUTH  Carolina 

WEST  PALM  BEACH 

55 

250 

158 

KALISPELL 
MILES  CITY 

1658 
2038 

5419 
5277 

4785 
4460 

charleston 
Charleston  u 

624 

550 

1602 
1356 

1299 
1112 

GEORGIA 

MISSOULA 

1456 

4841 

4804 

COLUMBIA 

683 

1827 

1576 

ATHENS 

717 

2060 

1806 

GNVLE-SPARTANBuRG 

785 

2217 

1878 

ATLANTA 

761 

2121 

1824 

AUGUSTA 

645 

1756 

1512 

SOUTH  DAKOTA 

COLUMBUS 

602 

1742 

1515 

ABERDEEN 

1882 

5282 

4941 

MACON 

631 

1786 

1375 

HURON 

1769 

4959 

4768 

ROME 

813 

2330 

2070 

RAPID  CITY 

1516 

4511 

4082 

SAVANNAH 

539 

1454 

1167 

SIOUX  FALLS 

1742 

4860 

4651 

Dftta  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Base  6S°F.> 


JANUARY  1969 


Oinent 

Cunent 

— 

Ounent 

Current 

season 

State  and  station 

season 

l1 

State  and  station 

season 

II 

State  and  station 

season 

State  and  station 

1 

J 

1 

J 

ll 

II 

^ 

il 

•| 

ll 

•^ 

■^ 

li 

1 

5-g 

0  3 

"5  oi 

1 
1 

O  3 

ll 

a 

11 

ll 

1 
1 

II 

|-s 

ALABAMA 

HAWA 1 1 

NEBRASKA 

SOUTH  DAKOTA 

BIRMINGHAM 

0 

0 

HILO 

207 

207 

NORTH  PLATTE 

0 

0 

ABERDEEN 

0 

0 

HUNTSVILLE 

0 

0 

HONOLULU 

133 

133 

OMAHA 

0 

0 

HURON 

0 

0 

MOBILE 

5 

i 

KAHULUI 

137 

137 

SCOTTSBLUFF 

0 

0 

RAPID  CITY 

0 

0 

MONTGOMERY 

3 

3 

LI  HUE 

65 

6! 

VALENTINE 

0 

0 

SIOUX  FALLS 

0 

0 

ALASKA 

IDAHO 

NEVADA 

TENNESSEE 

ANCHORAGE 

0 

0 

BOISE 

0 

0 

ELKO 

0 

0 

BRISTOL 

0 

0 

ANNETTE 

0 

0 

LEWI5T0N 

0 

0 

ELY 

0 

0 

CHATTANOOGA 

0 

0 

BARROW 

0 

0 

POCATElLO 

0 

0 

LAS  VEGAS 

0 

0 

KNOXVILLE 

0 

0 

BARTER  ISLAND 

0 

0 

RENO 

0 

0 

MEMPHIS 

0 

0 

BETHEL 

0 

0 

ILLINOIS 

WINNEMUCCA 

0 

0 

NASHVILLE 

0 

0 

8ETTLES 

0 

0 

CAIRO  U 

0 

0 

OAK  RIDGE  R 

0 

0 

BIG  DELTA 

0 

0 

Chicago  o  hare 

0 

0 

NEW  HAMPSHIRE 

COLD  BAY 

0 

0 

Chicago  midway 

0 

0 

COftCORD 

0 

0 

TEXAS 

FAIRBANKS 

0 

0 

MOLINE 

0 

0 

MT  WASHINGTON  OBS 

0 

0 

ABILENE 

0 

0 

FAREWELL 

0 

0 

PEORIA 

0 

0 

AMARILLO 

0 

0 

GULKANA 

0 

0 

rockford 

0 

0 

NEW  JERSEY 

AUSTIN 

25 

25 

HOMER 

0 

0 

SPRINGFIELD 

0 

0 

ATLANTIC  CITY 

0 

0 

BROWNSVILLE 

123 

123 

ILIAMNA 

0 

0 

ATLANTIC  CITY  U 

0 

0 

CORPUS  CHRIST  I 

62 

62 

JUNEAU 

0 

0 

INDIANA 

NEWARK 

0 

0 

DALLAS 

2 

2 

KING  SALMON 

0 

0 

EVANSVILLE 

0 

0 

TRENTON  U 

0 

0 

DEL  RIO 

6 

6 

KOTZEBUE 

0 

0 

fort  WAYNE 

0 

0 

EL  PASO 

0 

0 

MC  6RATH 

0 

0 

INDIANAPOLIS 

0 

0 

NEW  MEXICO 

FORT  WORTH 

3 

3 

NENANA 

0 

0 

South  bend 

0 

0 

ALBUQUERQUE 

0 

0 

GALVESTON  U 

3 

3 

NOME 

0 

0 

CLAYTON 

0 

0 

HOUSTON 

35 

35 

ST.  PAUL  ISLAND 

0 

0 

IOWA 

ROSWELL 

0 

0 

LUBBOCK 

0 

0 

shemya 

0 

0 

Burlington 

0 

0 

MIDLAND 

0 

0 

SUMMIT 

0 

0 

DES  MOINES 

0 

0 

NEW  YORK 

PORT  ARTHUR 

17 

17 

TALKEETNA 

0 

0 

DUBUQUE 

0 

0 

ALBANY 

0 

0 

SAN  ANGELO 

6 

6 

TANANA 

0 

0 

SIOUX  CITY 

0 

0 

BINGHAmTON 

0 

0 

SAN  ANTONIO 

11 

11 

unalakleet 

0 

0 

WATERLOO 

0 

0 

BUFFALO 

0 

0 

VICTORIA 

36 

38 

YAKUTAT 

0 

0 

KANSAS 

J.F.  KENNEDY 
NEW  YORK  U 

0 
0 

0 
0 

WACO 

WICHITA  FALLS 

12 
0 

12 

0 

ARIZONA 

CONCORDIA 

0 

0 

NEW  YORK  LA  GUARDIA 

0 

0 

FLAGSTAFF 

0 

0 

OODGE  CITY 

0 

0 

ROCHESTER 

0 

0 

UTAH 

PHOENIX 

0 

0 

GOO Dl AND 

0 

0 

SYRACUSE 

0 

0 

MILFORD 

0 

0 

TUCSON 

0 

0 

TOPEKA 

0 

0 

SALT  LAKE  CITY 

0 

0 

WINSLOW 

0 

0 

WICHITA 

0 

0 

NORTH  CAROLINA 

WENDOVER 

0 

0 

YUMA 

7 

7 

KENTUCKY 

ASHEVILLE 

CAPE  HATTERAS  R 

0 
0 

0 
0 

VERMONT 

ARKANSAS 

COVINGTON 

0 

0 

CHARLOTTE 

0 

0 

BURLINGTON 

0 

0 

Fort  smith 

1 

1 

LEXINGTON 

0 

0 

GREENSBORO 

0 

0 

LITTLE  ROCK 

4 

4 

LOUISVILLE 

0 

0 

RALEIGH 
WILMINGTON 

0 
0 

0 
0 

VIRGINIA 
LYNCHBURG 

0 

0 

CALIFORNIA 

LOUISIANA 

NORFOLK 

0 

0 

BAKER SFIELO 

0 

0 

Alexandria 

9 

9 

NORTH  DAKOTA 

RICHMOND 

0 

0 

BISHOP 

0 

0 

BATON  ROUGE 

20 

20 

BISMARCK 

0 

0 

ROANOKE 

0 

0 

BLUE  CANYON 

0 

0 

LAKE  CHARLES 

17 

17 

FARGO 

0 

0 

WALLOPS  ISLAND 

0 

0 

EUREKA  U 

0 

0 

NEW  ORLEANS 

28 

26 

WILLISTON 

0 

0 

FRESNO 

0 

0 

shreveport 

15 

15 

WASHINGTON 

LONG  BEACH 

13 

13 

OHIO 

OLYMPIA 

0 

0 

LOS  ANGELES 

7 

7 

MAINE 

AKRON 

0 

0 

quillayute 

0 

0 

LOS  ANGELES  U 

19 

19 

CARIBOU 

0 

0 

CINCINNATI  OBS 

0 

0 

SEATTLE  TACOMA 

0 

0 

MT  SHASTA  R 

0 

0 

PORTLAND 

0 

0 

Cleveland 

0 

0 

SPOKANE 

0 

0 

OAKLAND 

0 

0 

COLUMBUS 

0 

0 

STAMPEDE  PASS  R 

0 

0 

RED  BLUFF 

0 

0 

MARYLAND 

DAYTON 

0 

0 

WALLA  WALLA  U 

0 

0 

SACRAMENTO 

0 

0 

BALTIMORE 

0 

0 

MANSFIELD 

0 

0 

YAKIMA 

0 

0 

SAND8ERG  R 

0 

0 

TOLEDO 

0 

0 

SAN  DIEGO 

5 

s 

MASSACHUSETTS 

YOUNGSTOWN 

0 

0 

WEST  INDIES 

SAN  FRANCISCO 

0 

0 

Blue  hill  obs  r 

0 

0 

SAN  JUAN  P.R. 

328 

326 

SAN  FRANCISCO  U 

0 

0 

BOSTON 

0 

0 

OKLAHOMA 

SWAN  ISLAND 

416 

416 

SANTA  MARIA 

0 

0 

NANTUCKET 

0 

0 

OKLAHOMA  CITY 

0 

0 

STOCKTON 

0 

0 

WORCESTER 

0 

0 

TULSA 

0 

0 

WEST  VIRGINIA 
BECKLEY 

0 

0 

COLORADO 

MICHIGAN 

OREGON 

CHARLESTON 

0 

0 

ALAMOSA 

0 

0 

ALPENA 

0 

0 

ASTORIA 

0 

0 

elkins 

0 

0 

COLORADO  SPRINGS 

0 

0 

DETROIT 

0 

0 

BURNS  U 

0 

0 

HUNTINGTON 

0 

0 

DENVER 

0 

0 

DETROIT  M  WAYNE  CO 

0 

0 

EUGENE 

0 

0 

PARKERS8URG  U 

0 

0 

GRAND  JUNCTION 

0 

0 

FLINT 

0 

0 

MEACHAM 

0 

0 

PUEBLO 

0 

0 

GRAND  RAPIDS 
HOUGHTON  LAKE 

0 
0 

0 
0 

MEDFORD 
PENDLETON 

0 
0 

0 
0 

WISCONSIN 
GREEN  BAY 

0 

0 

CONNECTICUT 

LANSING 

0 

0 

PORTLAND 

0 

0 

LA  CROSSE 

0 

0 

BRIDGEPORT 

0 

0 

MARQUETTE  U 

0 

0 

SALEM 

0 

0 

MADISON 

0 

0 

HARTFORD 

0 

0 

MUSKEGON 

0 

0 

SEXTON  SUMMIT  R 

0 

0 

MILWAUKEE 

0 

0 

NEW  HAVEN 

0 

0 

SAULT  STE  MARIE 

0 

0 

PACIFIC  AREA 

WYOMING 

DELAWARE 

MINNESOTA 

JOHNSTON 

333 

333 

CASPER 

0 

0 

WILMINGTON 

0 

0 

DULUTH 
INTERNATIONAL  FALLS 

°o 

0 
0 

KOROR  R 
KWAJALEIN 

493 
498 

493 
498 

CHEYENNE 
LANDER 

0 
0 

0 
0 

DIST.OF  COLUMBIA 

MINNEAPOLIS 

0 

0 

MAJURO 

475 

475 

SHERIDAN 

0 

0 

WASH  NATL  AP 

0 

0 

ROCHESTER 
ST  CLOUD 

0 
0 

0 
0 

PAGO  PAGO 
PONAPE  R 

526 

478 

526 
478 

FLORIDA 

TAGUAC  GUAM  R 

375 

375 

APALACHICOLA  U 

1 

1 

MISSISSIPPI 

TRUK  MOEN  ISLAND 

493 

493 

OAYTONA  BEACH 

7 

7 

JACKSON 

3 

3 

WAKE 

379 

379 

Fort  myers 

33 

33 

MERIDIAN 

0 

0 

YAP  R 

476 

476 

JACKSONVILLE 

2 

2 

KEY  WEST 

169 

1«9 

MISSOURI 

PENNSYLVANIA 

LAKELAND  U 

10 

10 

COLUMBIA 

0 

0 

allEnTown 

0 

0 

MIAMI 

10* 

10* 

KANSAS  CITY 

0 

0 

ERIE 

0 

0 

ORLANDO 

12 

12 

ST  JOSEPH 

0 

0 

HARRISBURG 

0 

0 

PENSACOLA 

2 

2 

ST  LOUIS 

0 

0 

PHILADELPHIA 

0 

0 

TALLAHASSEF 

7 

7 

SPRINGFIELD 

0 

0 

PITTSBURGH 

0 

0 

TAMPA 

8 

8 

PITTSBURGH  U 

0 

0 

WEST  PALM  BEACH 

64 

6A 

MONTANA 
BILLINGS 

0 

0 

READING  U 
SCRANTON 

0 
0 

0 
0 

GEORGIA 

GLASGOW 

0 

0 

WILLIAMSPOPT 

0 

0 

ATHENS 

0 

0 

GREAT  FALLS 

0 

0 

ATLANTA 

0 

0 

HAVRE 

0 

0 

RHODE  ISLAND 

AUGUSTA 

0 

0 

HELENA 

0 

0 

BLOCK  ISLAND 

0 

0 

COLUMBUS 

0 

0 

KALISPELL 

0 

0 

PROVIDENCE 

0 

0 

MACON 

0 

0 

MILES  CITY 

0 

0 

ROME 

0 

0 

MISSOULA 

0 

0 

SOUTH  CAROLINA 

SAVANNAH 

0 

0 

NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 

0 
0 

0 
0 

CHARLESTON 
CHARLESTON  U 
COLUMBIA 
GNVLE-SPARTAN3URG 

0 
0 
0 
0 

0 
0 
0 
0 

NORFOLK 

0 

0 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  Indicates  Rural,  sites. 
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Alabama 

0 

0 

2 

3 

Alaska    * 

Arizona    * 

Arkansas 

0 

0 

4 

0 

California 

4 

2 

4 

0 

41 

8 

8 

6 

Colorado 

2 

25 

6 

0 

1 

3 

0 

Connecticut 

0 

0 

4 

0 

Delaware 

0 

189 

5 

0 

Florida 

0 

0 

3 

0 

Georgia 

0 

0 

5 

4 

Hawaii 

0 

0 

? 

4 

0 

0 

5 

0 

1 

0 

7 

4 

Idaho 

6 

1 

6 

Indiana 

0 

0 

4 

0 

0 

? 

4 

0 

Illinois    • 

Iowa 

0 

0 

5 

0 

Kansas 

0 

0 

4 

0 

0 

0 

4 

0 

Kentucky 

1 

1 

0 

0 

3 

0 

0 

? 

0 

0 

0 

4 

0 

' 

Louisiana   * 

Maine 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

3 

0 

Maryland 

1 

1 

705 

5 

0 

Massachusetts 

1 

0 

0 

5 

0 

0 

0      2 

0 

0 

2 

4 

0 

0 

0 

4 

0 

Michigan 

1 

0 

0 

5 

0 

Minnesota 

i 

1 

3 

1 

5        0 

0 

? 

5 

0 

6 

0 

0 

0 

Mississippi 

1 

1 

32 

241 

6 

0 

0 

3 

0 

Missouri    * 

!          i       ' 

Montana 

0 

o!    2 

0 

0   ;     0:40 

2 

7 

0 

0 

Nebraska 

i           :        ' 

0 

0 

5 

0 

Nevada 

0 

0 

3 

0 

0 

0 

3 

3 

New  Hampshire 

t 

0 

0 

4 

0 

0  ;    0   14     0 

0 

0 

4 

0 

0 

0 

4 

0 

New  Jersey 

i            : 

7 

5 

New  Mexico 

0 

0 

4 

0 

1 

■ 

New  York 

2 

North  Carolina 

; 

0 

0 

5 

0 

North   Dakota 

2 

0 

7        0 

0 

0 

7 

0 

Ohio 

1 

H 

7 

0 

1 

7 

Oklahoma 

0 

4 

4 

0 

', 

0 

0 

7 

0 

Oregon 

0 

Few 

4 

1 

0 

Many 

6        5 

0 

Few 

4 

1 

0 

0 

4 

3 

Pacific   Area 

0 

1 

°5 

C 

Pennsylvania 

0 

0 

2 

0 

0 

58 

4 

0 

Puerto  Rico 

0 

0 

4 

0 

Rhode   Island 

0 

0 

4 

0 

South  Carolina   ♦ 

South  Dakota    * 

Tennessee 

1 

1 

0 

3 

5 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

0 

Texas    * 

Utah 

0 

0 

4 

3 

0 

0 

3 

0 

Vermont 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

0 

U.    S.    Virgin   Is. 

0 

0 

4 

0 

Virginia   * 

Washington 

4 

5 

6 

West   Virginia 

0 

0 

5 

0 

Wisconsin 

0 

0 

6 

0 

0 

0 

5 

0 

Wyoming   * 

K  Hundreds 

C  Crop  damage 

°  Includes  crop  damage 

•  No  occurrence  of  storms  or  unusual  weather  phenomena, 

t  Includes  heavy  sleet  storm. 

tt  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

i  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 
see  the  Environmental  Data  Service,  ESSA ,  monthly  publication  STORM  DATA. 

t   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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The  most  damaging  floods  during  January  occurred 
in  southern  California.  These  floods  were  generally 
the  most  severe  since  1938.  The  flooding  on  the  Salinas 
River  was  the  most  severe  since  1952.  Major  damages 
occurred  on  the  Chouchilla  and  Fresno  Rivers  and  along 
streams  running  into  the  valley  from  the  foothill  areas. 
Property  damage  from  flooding  and  mudslides  were 
estimated  at  about  $170  million.  The  American  Red 
Cross  reported  that  a  total  of  47  lives  were  lost  in 
California  during  January  due  to  floods,  mudslides, 
and  snowstorms. 

Lake  Michigan.  -  -Heavy  snowmelt  caused  minor  flooding 
on  the  Red  Cedar  River  at  Williamston,  Mich.,  on  the 
23d  and  24th.  Near  flood  conditions  occurred  at  East 
Lansing,  Mich.,  on  the  24th  and  25th,  and  again  on  the 
30th  and  31st.  Unseasonably  warm  temperatures  in 
the  high  40' s  on  the  21st-24th  caused  complete  melting 
of  most  of  the  snow  cover  in  southern  Lower  Michigan 
and  heavy  runoff.  Timely  arrival  of  cold  weather  early 
on  the  24th  with  an  abrupt  40°  temperature  drop  in 
18  hours  to  near  zero  during  the  next  few  days  ended 
temporarily  the  threat  of  further  flooding.  No  damage 
resulted  from  the  minor  flooding. 

Heavy  snowmelt  on  the  16-24th  over  the  Grand  River 
Basin  in  Michigan  produced  sufficient  runoff  to  raise 
the  Lower  Grand  River  to  near  flood  stage  in  some 
localities.  Com  stock  Park,  just  north  of  Grand  Rapids, 
Mich.,  reached  but  did  not  exceed  flood  stage  on  the 
26th.  Minor  lowland  flooding  was  observed.  Minor 
lowland  flooding  occurred  in  Robinson  Township  of  Ottawa 
County,  Mich.,  through  the  end  of  the  month.  This 
flooding  was  due  to  an  icejam  that  reached  the  bottom 
of   the   channel  during  the  last  few  days  of  the  month. 

ST.  LAWRENCE  DRAINAGE 

Lake  Erie.  —  The  St.  Marys  River  at  Decatur,  Ind., 
rose  above  flood  stage  on  the  18th  and  continued  in 
flood  to  Feb.  5.  The  crest  on  the  31st  was  5.4  feet 
above  flood  stage.  The  St.  Joseph  River  at  Montpelier, 
Ohio,  was  out  of  its  banks  from  Jan,  19  to  Feb.  6.  It 
crested  on  the  31st,  4.7  feet  above  flood  stage.  The 
Maumee  River  at  Napoleon,  Ohio,  rose  rapidly  to  8.9 
feet  above  flood  stage  on  the  29th.  This  rapid  rise  was 
due  to  an  icejam  at  the  eastern  end  of  the  city.  About 
25  families  were  evacuated.  The  icejam  broke  shortly 
after  5  p.m.  on  the  29th,  and  the  river  receded  at  the 
rate  of  1.5  feet  in  10  minutes.  The  Maumee  River 
rose  above  flood  stage  at  Ft.  Wayne,  Ind.,  Defiance 
and  Grand  Rapids,  Ohio,  on  the  30th.  It  receded  within 
its  banks  on  Feb.  1-5.  The  crests  ranged  from  3.3  feet 
above  flood  stage  at  Grand  Rapids,  Ohio,  to  6.2  feet 
above  flood  stage  at  Fort  Wayne,  Ind. 

Heavy  rains  during  the  last  2  days  of  the  month  caused 
flooding  of  some  roads  and  cellars  in  southwestern 
New  York.  Amherst  and  Cheektowaga,  N.  Y.,  had  the 
heaviest  cellar  flooding.  Minor  overflows  occurred  in 
the  Sunset  Bay  area  of  Chautauqua,  N.  Y.,  due  to  ice 
jamming  at  the  mouth  of  Cattaraugus  Creek.  Scattered 
flooding  of  highways  was  reported  in  parts  of  Genesee 
and  southern  Chautauqua  counties.  In  southwest  Batavia 
in  Genesee  County,  N.  Y.,  Tonawanda  Creek  overflowed 
its  banks  in  a  small  area. 

ATLANTIC  SLOPE  DRAINAGE 

The    Susquehanna    River    at  Vestal,  N.  Y.,   reached  a 

stage   of    18  to   19  feet  (flood  stage   18  feet)  on  the  31st 

due    to   an   icejam  about  1,000  feet  below  the  gage  at  a 

bend  in  the  river.    It  receded  within  its  banks  on  Feb. 


1.  No  damage  resulted. 

Significant  Ice  movement  and  jamming  on  the  30th 
and  31st  resulted  in  some  minor  low-level  flooding  on 
the  Susquehanna  River  in  Pennsylvania.  This  rise 
was  due  to  rainfall  and  mild  temperatures  supplemented 
by  snowmelt.  Snow  cover  remaining  within  the  basin 
at  the  end  of  January  was  limited  to  the  higher  ele- 
vations in  the  headwaters  of  the  West  Branch  above 
Renovo,  Pa.,  and  in  the  upper  Delaware  River  basin 
in  the  Pocono  Mountain  area. 

The  Neuse  River  at  Smithfield,  N.  C,  exceeded  flood 
stage  on  the  23d-25th.  The  crest  on  the  24th  was  0.6 
foot  above  flood  stage.  This  flooding  was  due  to  heavy 
precipitation  on  the  19th  and  26th. 

The  Lumber  River  at  Lumberton,  N.  C,  exceeded 
flood  stage  for  the  4th  consecutive  month.  There  were 
two  rises  during  January.  The  first  rise  on  the  1st- 
12th  was  due  to  moderate  rains  during  the  last  few 
days  of  December.  The  second  rise,  to  above  flood 
stage  on  the  23d  and  continuing  into  February,  was 
due  to  heavy  precipitation  on  the  19-20th.  Low  swamps 
and  drainage  ditches  were  affected. 

The  Saluda  River  at  Chappells,  S.  C.  exceeded  flood 
stage  on  the  20th-23d.  The  crest  on  the  21st  was  2.7 
feet  above  flood  stage.  The  Broad  River  at  Blair, 
S.  C,  was  out  of  its  banks  on  the  21st  to  the  23d.  It 
crested  on  the  22d,  3.3  feet  above  flood  stage.  This 
flooding  was  due  to  heav^'  rains  (1.5  to  over  3  inches) 
over  the  upper  and  central  reaches  of  the  basin  on 
the  19-20th.  Damage  was  limited  to  pastureland  with 
no  actual  damage  occurring. 

The  Savannah  River  at  Clyo,  Ga.,  rose  above  flood 
stage  on  the  29th  and  continued  in  flood  with  rising 
stages  into  February.  Very  little,  if  any,  damage  re- 
sulted from  the  flooding  during  January. 

The  Oconee  River  at  Milledgeville,  Ga.,  was  out  of 
its  banks  on  the  23d-25th.  The  crest  on  the  23d  was 
4.4  feet  above  flood  stage. 

EAST  GULF  OF  MEXICO  DRAINAGE 
The  Cahaba  River  at  Centreville,  Ala.,  exceeded  flood 
stage  on  the  20th-21st.  The  crest  on  the  20th  was  4.1 
feet  above  flood  stage.  The  stream  rose  rapidly  due 
to  local  rainfall  of  4.27  inches  on  ths  19-20th.  Damages 
from  the  overflow  were  negligible. 

Moderate  to  occasionally  heavy  rains  on  the  18th 
and  19th  caused  moderate  rises  on  the  Black  Warrior 
River  in  Alabama.  The  only  crest  above  flood  stage 
was  at  Warrior  Lock  and  Dam,  Ala.,  which  was  0.4 
foot  above  flood  stage  on  the  23d.  No  damage  was 
reported. 

Heavy  rains  (3  to  4  inches)  over  the  headwaters  of 
the  Pearl  River  on  Dec.  18-22  caused  flooding  at 
Jackson,  Miss.,  on  Dec.  24  to  Jan.  7  and  at  Bogalusa, 
La.,  on  Dec.  23  to  Jan.  11.  Overflow  began  at  Pearl 
River,  La.,  on  Jan.  3  and  continued  to  Jan.  6.  Flood 
heights  were  not  excessive  and  flooding  was  confined 
to  the  immediate  flood  plain  with  only  light  damage 
to  farms  and  cattle  lands.  The  highest  crest  reported 
was  5.8  feet  above  flood  stage  at  Jackson,  Miss.,  on 
Jan,  1.  Rainfall  of  near  1.5  inches  on  Dec.  27-30 
produced  secondary  crests  during  January  which  were 
lower  at  Bogalusa  and  Pearl  River  than  during  Decem- 
ber. 

MISSISSIPPI  SYSTEM 
Upper   Mississippi  Basin.--Precipitation  during  Jan- 
uary   in    the    Upper    Mississippi    Basin    ranged   from 
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normal  to  much  above  normal.  In  Minnesota  and  north- 
western Wisconsin,  precipitation  was  3  times  normal 
In  many  locations.  In  the  Minneapolis-St.  Paul,  Minn., 
area,  the  January  total  snowfall  of  21.6  inches  (liquid 
water  content,  2,05  inches)  was  the  4th  greatest  Janu- 
ary snowfall  of  record.  The  total  season  snowfall 
through  Jan.  31  was  55.2  inches.  This  was  the  great- 
est snowfall  for  any  season  through  Jan.  31.  Previous 
record  was  51.6  Inches  during  1966-1067  and  the  3d 
most  snowfall  was  46.8  inches  during  the  1916-1917 
season.    Normal  snowfall  through  Jan.  31  is  20.8  inches. 

At  Duluth,  Minn.,  the  total  snowfall  during  January 
was  46.8  Inches  (4.70  inches,  liquid  water  content). 
This  monthly  total  exceeded  the  record  fall  for  any 
month  during  the  winter  season.  Previous  record  was 
45.5  inches  established  March  1965.  By  the  end  of 
January  the  total  snowfall  at  Duluth  was  106.3  inches. 
This  is  the  most  snowfall  on  record  for  so  early  in 
the  season. 

At  Sioux  Falls,  S.  Dak.,  the  total  snowfall  during 
January  was  19.6  inches  (liquid  water  content,  1.71 
inches).  The  total  seasonal  snowfall  through  Jan.  31 
was  63.3  inches  (liquid  water  content,  4.75  Inches). 
Normal  snowfall  through  Jan.  31  is  15.9  inches. 

The  Wapsipinlcon  River  at  DeWitt,  Iowa,  was  in 
light  flood  on  the  24th  and  25th.  The  crest  on  the 
24th  was  1.3  feet  above  flood  stage.  The  Pecatonica 
River  was  out  of  its  banks  at  Martintown,  Wis.,  on  the 
24-26th  and  at  Freeport,  111.,  on  the  25th.  The  crest 
at  Martintown  was  2.6  feet  above  flood  stage  on  the 
24th  and  0.2  foot  above  flood  stage  at  Freeport,  111., 
on  the  25th.  The  Rock  River  at  Joslin,  111.,  was  out 
of  its  banks  on  the  25-28th.  This  flooding  was  due  to 
0.5  to  1  inch  of  rain  on  frozen  ground  and  some  melting 
of  snow  cover  on  the  23d  and  24th.  There  was  very 
little  ice  movement.  Pastures  and  farmland  were  princi- 
pally involved  and  damage  was  negligible. 

Locally  heavy  rains  toward  the  end  of  December 
produced  minor  flooding  on  the  Meramec  River  in  Mis- 
souri from  Dec.  29  through  January  1.  The  flooding 
was  limited  to  farmland  immediately  adjacent  to  the 
river  and  no  damage  was  reported. 

Light  to  moderate  rains  on  the  16th,  17th,  22d,  and 
23d  produced  minor  flooding  along  the  Fox,  Illinois, 
and  Sangamon  Rivers  in  Illinois  and  on  the  Fox  River 
in  Missouri.  The  Fox  River  crested  1  foot  above  flood 
stage  at  Wayland,  Mo.,  on  the  17th.  In  Illinois,  the 
Fox  River  at  Dayton  went  above  flood  stage  on  the 
24th  and  continued  above  flood  stage  to  Feb.  8.  The 
Sangamon  River  at  Riverton,  111.,  crested  2.5  feet  above 
flood  stage  on  the  19th  with  a  secondary  crest,  5.8 
feet  above  flood  stage  on  the  23d.  Crests  during  February 
were  slightly  lower.  The  Illinois  River  at  LaSalle, 
111.,  crested  0.9  foot  above  flood  stage  on  the  24th 
with  a  secondary  crest  1.3  feet  above  flood  stage  on 
the  31st.  The  Kankakee  River  at  Momence,  111.,  crested 
0.6  foot  above  flood  stage  on  the  22d.  It  reached  bankfull 
stage  again  on  the  29th.  The  Spoon  River  at  Seville,  IlL, 
rose  1.5  feet  above  flood  stage  on  the  26th.  It  was 
out  of  its  banks  on  the  25th  and  26th. 

General  rain  and/or  snow  began  falling  over  Missouri 
and  Illinois  on  the  26th  and  continued  through  the  29th. 
The  rain  became  quite  heavy  on  the  28th  and  29th. 
Excessive  runoff  resulted  due  to  the  nearly  saturated 
or  frozen  condition  of  the  soil  at  the  onset  of  the 
precipitation.  Major  flooding  resulted  on  the  Meramec 
and  Big  Rivers  in  Missouri.  The  Meramec  River  at 
Steelville  and  Sullivan,  Mo.,  crested  11  to  nearly  12 
feet  above  flood  stage  on  the  30th.  At  Pacific,  Eureka, 
and   Valley    Park,   Mo.,   the  Meramec  rose  above  flood 
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stage  on  the  30th  and  continued  in  flood  to  Feb.  3. 
The  Big  River  at  Byrnsville,  Mo.,  went  above  flood 
stage  on  the  30th  and  continued  in  flood  to  Feb.  1. 
The  Bourbeuse  River  at  Union,  Mo.,  rose  4.3  feet  above 
flood  stage  on  Feb.  1.  Major  flooding  developed  on  the 
Kaskaskia  and  Big  Muddy  Rivers  in  Illinois  during  the 
latter  part  of  January  and  the  first  week  in  February. 
The  Kaskaskia  River  at  Shelby ville  and  Vandalia,  lU., 
rose  above  flood  stage  on  the  29th  and  continued  in 
flood  to  Feb.  6  at  Vandalia,  111.  The  crests  on  Jan.  31 
ranged  from  3.2  feet  above  flood  stage  at  Shelbyville 
to  7  feet  above  flood  stage  at  Vandalia.  The  Big  Muddy 
River  at  Murphysboro,  111.,  continued  in  flood  to  Feb. 
17.  The  crest  on  Feb.  3  was  16  feet  above  flood  stage. 
Snowmelt  contributed  to  the  overall  runoff,  but  was 
not  a  major  factor  in  the  areas  where  substantial  flood- 
ing occurred. 

Some  flooding  occurred  along  the  main  stem  of  the 
Mississippi  River  below  the  mouth  of  the  Fox  River 
in  Missouri.  The  Mississippi  River  was  out  of  its 
banks  at  Gregory  Landing,  Mo.,  on  the  25-27th.  The 
crest    on   the    27th    was    0.7    foot    above   flood  stage. 

Missouri  Basin.--Some  minor  flooding  occurred  on 
the  Yellowstone  River  near  Reedpoint,  Mont.,  during 
January.  The  overflow  was  due  to  icejams. 

Temperatures  were  cold  in  the  South  Dakota  portion 
of  the  Missouri  Basin,  excpet  in  the  extreme  western 
portion,  during  the  first  half  of  the  month.  Most  streams 
in  South  Dakota  and  northern  Nebraska  remained  frozen 
over  except  the  Missouri  River  in  northeastern  Nebraska. 
Precipitation  for  January  was  generally  above  normal 
except  in  western  South  Dakota  and  eastern  Wyoming. 

Snow  depths  at  the  end  of  January  ranged  from  11 
to  26  inches  in  eastern  South  Dakota  to  little  or  none 
in  western  South  Dakota  and  eastern  Wyoming.  The 
liquid  water  content  of  the  snowpack  in  eastern  South 
Dakota  ranged  from  2  to  6  inches.  In  northeastern 
Nebraska,  the  snow  depths  ranged  from  6  to  10  Inches 
with  a  liquid  water  content  of  1.5  to  nearly  3  inches. 
Snow  depths  in  southwestern  Nebraska  and  extreme 
north-central  Kansas  were  mostly  2  to  4  inches  and 
over  northeastern  and  east-central  Kansas,  3  to  6 
inches.  In  the  Blue  River  basin  in  Kansas,  the  snow 
dpeths  were  generally  6  inches  to  locally  over  12 
inches  in  the  Blue  River  basin. 

Frost  depths  in  South  Dakota  were  generally  less 
than  1  foot  under  the  snow  to  several  feet  in  unprotected 
areas  in  northwest  Iowa  at  the  end  of  January. 

Minor  flooding  occurred  in  the  northwestern  quadrant 
of  Missouri  during  the  latter  half  of  January.  The 
Grand  River  at  Sumner,  Mo.,  was  out  of  its  banks  on 
the  17th-22d.  The  crest  on  the  17th  was  nearly  7  feet 
above  flood  stage.  The  crest  on  Moniteau  Creek  at 
Fayette,  Mo.,  was  estimated  to  range  from  bankfull 
stage  to  1  foot  above  flood  stage.  The  Lamine  River 
at  Clifton  City,  Mo.,  rose  0.2  foot  above  flood  stage 
on  the  30th.  The  Petite  Saline  River  at  Boonvllle,  Mo., 
was  estimated  to  have  risen  2  feet  above  flood  stage 
on  the  30th-31st. 

The  Osage  River  at  Lakeside,  Mo.,  crested  at  bankfull 
stage  on  Jan.  1.  It  rose  slightly  above  bankfull  stage 
at  Schell  City,  Mo.,  on  the  19th.  Considerable  flooding 
occurred  along  the  Gasconade  River  with  a  crest  3.9 
feet  above  flood  stage  at  Hazelgreen,  Mo.,  on  the  31st. 
At  Jerome,  Mo.,  the  Gasconade  River  rose  above  flood 
stage  on  the  30th  and  continued  in  flood  to  Feb.  2. 
The   crest   on    Feb.    1  was  6.5  feet  above  flood  stage. 

Icejam  flooding  occurred  on  the  upper  Missouri  River 
in  a  12-mile  stretch  about  40  miles  south  of  Great 
Falls,  Mont.,  from  the  22d  through  the  end  of  the  month. 
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About  2  feet  of  flood  water  covered  U.  S.  Highway 
91  and  Interstate  Highway  15  between  Great  Falls 
and  Helena,  Mont.  Highway  crews  were  not  able  to 
reopen  the  route  through  the  end  of  the  month.  Three 
to  4  inches  of  water  flooded  the  tracks  of  the  Great 
Northern  Railroad  but  did  not  cause  any  excessive  delay 
in  train  schedules.  Large  areas  of  bottomlands  were 
flooded  along  with  some  farmlands,  but  damage  to 
dwellings  and  property  was  not  extensive.  The  major 
contributor  to  the  flooding  was  the  extremely  cold 
temperatures  during  the  latter  half  of  January.  Temper- 
atures in  the  Cascade  area  were  below  zero  from  the 
17th  through  the  31st,  with  readings  40*  to  50°  below 
zero  periodically.  Minor  damage  resulted  to  a  foot 
bridge  and  a  ferry  which  was  swept  downstream  as 
the  Ice  broke  loose.  The  only  other  flooding  along 
the  main  stem  occurred  at  Rulo,  Nebr.,  on  the  18th 
to  the  23d.  The  crest  on  the  18th-21st  was  0.4  foot 
above  flood  stage. 

Ohio  Basin. — French  Creek  at  Meadvllle,  Pa.,  ex- 
ceeded  flood  stage  by  0.7  foot  on  Jan.  31  to  Feb.  1. 
This  overflow  was  due  to  rainfall  totalling  near  2 
inches  on  the  28-30th  plus  snowmelt. 

Average  daily  temperatures  below  32°  F.  from  Dec. 
29  through  Jan.  16  resulted  in  heavy  ice  formations 
on  the  Allegheny  River  in  the  East  Brady,  Pa.,  to 
Emlenton,  Pa.,  reach  and  in  the  vicinity  of  Oil  City, 
Pa.  A  warming  trend  on  the  17th,  accompanied  by  light 
rain  on  the  17th  and  18th,  plus  snowmelt  resulted  in 
sufficient  streamflow  to  move  the  20-mile  long  ice 
gorge  in  the  East  Brady- Emlenton,  Pa.,  reach.  With 
the  movement  of  ice,  backwater  at  Parker,  Pa.,  caused 
a  stage  of  2.8  feet  above  flood  stage  on  the  19th.  Minor 
flooding  occurred  to  cottages  in  the  East  Brady,  Pa., 
area  as  the  ice  moved  out.  The  ice  gorge  at  Oil  City, 
Pa.,  moved  out  on  the  18th  with  no  backwater  flooding. 
Flood  damages  at  Parker,  Pa.,  were  minor.  The  main 
highway  through  the  city  was  closed  for  a  short  period. 

The  Hocking  River  at  Enterprise,  Ohio,  exceeded 
flood  stage  on  the  30th  and  31st.  The  crest  on  the 
31st  was  0.5  foot  above  flood  stage.  Flood  damage 
was  minor. 

Paint  Creek  at  Bourneville,  Ohio,  reached,  but  did 
not  exceed,  flood  stage  on  the  31st.  The  Scioto  River 
at  LaRue,  Ohio,  reached  flood  stage  on  the  19th.  It 
exceeded  flood  stage  again  on  the  30th  at  LaRue, 
Circleville  and  Picketon,  Ohio,  and  on  Feb.  1  at  Pros- 
pect, Ohio.  This  flooding  was  due  to  moderate  to  heavy 
rains  on  the  29th  and  30th.  It  crested  at  LaRue,  Ohio, 
on  the  31st,  0.9  foot  above  flood  stage.  Crests  at  the 
other  points  occurred  on  Feb.  1-2  and  ranged  from 
1  to  4  feet  above  flood  stage. 

Flooding  was  confined  to  farmlands  presently  not 
in  production.  Several  secondary  roads  were  under 
water  for  24  to  36  hours.  A  few  families  living  in  the 
flood  plain  of  Big  Walnut  Creek  were  evacuated  for 
the  night  of  the  30th  and  returned  to  their  homes  on 
the  afternoon  of  the  31st. 

Prolonged  cold  weather  and  snow  cover  during  the 
first  2  weeks  of  January  set  the  stage  for  a  major  flood 
in  the  Wabash  Basin  in  Indiana  during  the  latter  part 
of  January  and  early  February.  This  cold  weather 
caused  ice  to  cover  most  streams  up  to  1  foot  thick 
by  the  middle  of  the  month.  Heavy  rainfall  (up  to  5 
inches)  over  the  lower  Wabash  and  lower  White  Rivers 
resulted  in  heavy  runoff  with  crests  in  February  the 
highest  in  10  years  at  Lafayette,  Ind.,  and  the  highest 
since  March  1913  at  Mt.  Carmel,  111.  A  few  homes 
were  surrounded  In  rural  areas  near  Lafayette,  but 
few,    if    any,     evacuations    were    necessary.     Flooding 
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began  along  the  White,  the  East  Fork,  the  Muscatatuck 
Rivers  in  Indiana  and  on  the  Embarrass  and  Vermil- 
lion Rivers  in  Illinois  during  the  last  3  days  of  January. 
On  the  White  River  above  Noblesville,  Ind,  homes  in 
one  or  two  small  communities  were  surrounded  by  water 
and  some  damage  resulted  downstream  at  Spencer,  Ind.; 
a  few  families  were  temporarily  evacuated  from  a  low 
area,  subject  to  flooding.  At  Elllston,  Ind.,  the  Mil- 
waukee Railroad  made  preparations  for  emergency 
routing  of  trains.  Flooding  on  all  of  the  streams  con- 
tributed to  the  overflow  of  thousands  of  acres  of  bottom- 
land. Many  county  and  state  roads  were  temporarily 
closed.  Some  culverts  were  washed  out.  A  few  secondary 
roads  were  damaged  by  washouts.  Crop  damage  was 
at  a  minimum  since  most  of  the  corn  had  been  removed 
from  the  bottomlands. 

Heavy  rains  on  the  17th  and  18th  caused  moderate 
flooding  on  the  Saline  River  at  Harrisburg,  IlL,  on 
the  17th  to  the  21st.  The  crest  on  the  19th  was  7.9 
feet  above  flood  stage.  Heavy  rain  during  the  last 
5  days  of  the  month  caused  additional  flooding  on  the 
Saline  River  at  Harrisburg  from  the  28th  to  Feb.  3. 
The  crest  on  the  31st  was  11.2  feet  above  flood  stage. 
These  rains  caused  near  record  crests  on  the  lower 
Wabash  and  Little  Wabash  Rivers  in  southern  Indiana 
and  southern  Illinois.  Precipitation  in  the  Rough  and 
Green  River  basins  in  Kentucky  was  light  so  con- 
sequently only  minor  flooding  occurred  along  those 
streams. 

The  main  stem  of  the  Tennessee  River  rose  above 
flood  stage  at  Paducah,  Ky.,  on  the  30th  and  continued 
in  flood  to  Feb  18.  The  crest  on  Feb.  10  was  10,9 
feet  above  flood  stage. 

The  main  stem  of  the  Ohio  River  rose  out  of  its 
banks  at  Fords  Ferry,  Ky.,  on  the  30th  and  at  New- 
burgh,  Ind.,  Shawneetown,  IlL,  and  Cairo,  111.,  on  the 
31st.  By  Feb.  5,  flooding  was  in  progress  from  New- 
burgh,  Ind.,  to  Cairo,  111.,  (except  at  EvansvLUe,  Ind.,) 
a  distance  of  more  than  200  miles.  The  crests  on  Feb. 
2-12  ranged  from  1  foot  above  flood  stage  at  Cypress, 
Ind.,  to  11.2  feet  above  flood  stage  at  Fords  Ferry,  Ky. 
Flooding  continued  until  Feb.  19  at  Cairo,  III. 

White  Basin.--Three-  to  4-inch  rains  on  Dec.  21-22 
caused  flooding  on  the  Cache  River  at  Patterson,  Ark., 
on  Dec.  23.  Additional  3-  to  4-inch  rains  on  Dec. 
27-28  caused  flooding  on  the  lower  Black  and  White 
Rivers  in  Arkansas.  Flooding  continued  along  these 
rivers  into  January.  The  White  River  receded  within 
its  banks  at  Newport  and  Augusta,  Ark.,  on  Jan.  1-5 
and  on  the  Black  River  at  Pocahontas  and  Black  Rock, 
Ark.,  on  Jan  8-12.  The  Cache  River  at  Patterson,  Ark,, 
continued  in  flood  from  Dec.  23  through  January  into 
February. 

Heavy  rain  on  the  18-19th  and  22-23d  caused  additional 
flooding  on  the  lower  White  and  Black  Rivers.  These 
rains  were  sufficient  to  keep  streams  above  flood  stage 
Into  February.  Heavy  rain  on  the  29-30th  caused  ex- 
tensive flash  flooding  in  the  Buffalo,  White,  and  Black 
River  basins  during  the  night  of  the  29th  and  the  morning 
of  the  30th.  The  most  dramatic  rise  was  31  feet  in 
a  13-hour  period  on  the  Buffalo  River  at  Gilbert, 
Ark.  The  White  River  at  Batesville,  Ark.,  rose  14.4 
feet  in  24  hours.  Seven  persons  were  drowned  in  5 
separate  accidents  when  cars  in  which  they  were  riding 
were  swept  off  highways  by  the  flood  waters.  A  great 
many  cows  were  drowned  by  the  rapidly  rising  flood 
waters.  Damage  to  highways  and  bridges  was  heavy. 
Crop  damages,  although  heavy,  were  mostly  to  pasture- 
lands. 

Arkansas    Basin.— The    heavy    rain    on    the    29-30th 
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caused  flooding  on  the  Elk,  Illinois,  and  Poteau  Rivers 
in  extreme  southwestern  Missouri  and  in  extreme 
eastern  Oklahoma.  The  rainfall  averaged  2.5  inches 
In  the  Illinois  Basin  and  1.5  inches  in  the  Poteau  and 
Elk  River  basin.  The  high  antecedent  soil  moisture 
was  favorable  for  heavy  runoff.  The  Elk  River  crested 
3.1  feet  above  flood  stage  at  Tiff  City,  Mo,,  on  the 
30th.  The  Illinois  River  crested  8  to  9  feet  above 
flood  stage  at  Tahlequah  and  Watts,  Okla.  The  Poteau 
River  at  Panama,  Okla.,  was  out  of  its  banks  on  the 
30th  and  31st  and  crested  2,7  feet  above  flood  stage 
on  the  31st.  At  Poteau,  Okla.,  the  crest  was  about 
4  feet  below  flood  stage.  No  damages  were  reported 
from  the  lowland  flooding. 

Flash  flooding  occurred  in  the  Arkansas  Basin  during 
the  night  of  the  29th  and  the  morning  of  the  30th,  Fourche 
and  Rock  Creeks  in  Pulaski  County,  Ark.,  rose  rapidly 
during  the  night  of  the  29-30th  flooding  many  residences 
and  businesses  In  southwestern  and  southern  areas  of 
Little  Rock.  The  Mulberry  River  at  Mulberry,  Ark., 
crested  3  feet  above  flood  stage  on  the  30th.  The  Petit 
Jean  River  crested  3  to  4  feet  above  flood  stage  at 
Boonevllle  and  Danville,  Ark.,  on  the  30th  and  31st. 
Flooding  was  still  In  progress  at  Danville  at  the  end 
of  the  month.  The  Fourche  LaFave  River  at  Houston, 
Ark.,  was  out  of  its  banks  on  the  1st- 13th,  The  crest 
on  the  6th  was  6,2  feet  above  flood  stage.  It  rose  above 
flood  stage  again  on  the  30th  and  continued  in  flood 
Into  February. 

The  Arkansas  River  at  Van  Buren,  Ark.,  reported  an 
average  monthly  stage  of  14,0  feet,  6.5  feet  above  the 
normal  monthly  stage  of  7,5  feet.  This  is  the  second 
highest  January  average  stage  on  record.  The  highest 
was  15.6  feet  in  1932. 

Red  Basin.  —  The  Sulphur  River  at  Naples,  Tex.,  was 
above  flood  stage  in  the  beginning  of  January,  It  rose 
above  flood  stage  on  Dec.  25  and  receded  within  Its 
banks  on  the  2d.  The  crest  was  3.7  feet  above  flood 
stage  on  Dec.  28. 

Heavy  rains  beginning  on  the  29th  over  southeastern 
Oklahoma,  northeastern  Texas,  and  southwestern  Ar- 
kansas resulted  in  rapid  rises  with  flooding  beginning 
on  the  Sulphur  River  at  Hagansport,  Tex.,  on  the  30th. 
Some  flooding  occurred  on  the  same  date  on  the  Blue, 
and  Clear  Boggy  Rivers  and  on  Glover  Creek  In  south- 
eastern Oklahoma.  Overflows  also  began  along  streams 
In  southwestern  Arkansas  which  continued  into  February. 
Damages  along  the  Rolling  Fork  and  Cossatot  in  De 
Queen,  Ark,,  were  estimated  at  $305,000. 

Extensive  flash  flooding  occurred  in  the  Ouachita, 
Caddo,  and  Saline  River  basins  during  the  night  of  the 
29th  and  the  morning  of  the  30th,  The  Saline  River 
at  Benton,  Ark,,  rose  19.7  feet  in  24  hours  to  a  crest 
11  feet  above  flood  stage  on  the  30th,  The  Ouachita 
River  crested  14.1  feet  above  flood  stage  at  Rockport, 
Ark.,  on  the  30th  and  11.5  feet  above  flood  stage  at 
Arkadelphla,  Ark.,  on  the  31st.  The  Caddo  River  at 
Glenwood,  Ark.,  rose  7.2  feet  above  flood  stage  on 
the  30th.  The  Little  Missouri  River  at  Boughton,  Ark., 
rose  above  flood  stage,  on  the  31st.  The  flooding  on 
the  Little  Missouri,  Saline,  and  Ouachita  Rivers  con- 
tinued into  February.  Damage  to  highways  and  bridges 
was  heavy.  Crop  damages,  though  heavy,  were  mostly 
to  pasturelands. 

Lower  Mississippi  Basin.  —  The  flooding  on  the  St. 
Francis  River  in  the  beginning  of  the  month  was  due 
to  heavy  rain  (2.75  inches)  on  Dec.  26-28.  The  crest 
at  Fisk,  Mo.,  on  Jan.  1  was  2.8  feet  above  flood  stage. 
The  crest  reached  St.  Francis,  Ark.,  on  the  4th  and  was 
1.8  feet  above  flood  stage.    It  receded  within  its  banks 
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at  Flsk  on  the  5th  and  at  St.  Francis,  Ark.,  on  the 
9th.  Heavy  rainfall  (2.65  Inches)  near  the  middle  of 
the  month  caused  sharp  rises  to  above  flood  stage 
on  the  18th.  It  crested  on  the  19th  1  foot  above  flood 
stage  and  receded  within  its  banks  on  the  21st.  It 
rose  above  flood  stage  again  on  the  23d  and  continued 
in  flood  until  Feb.  20.  Upstream  at  Fisk,  Mo.,  it  rose 
above  flood  stage  on  Jan,  29  and  continued  in  flood 
to  Feb,  16. 

Minor  flooding  occurred  on  the  Big  Black  River  at 
Bovina,  Miss.,  from  Dec.  31  to  Jan.  2.  The  crest  on 
Dec.  31  was  0.3  foot  above  flood  stage.  Flood  damage 
was  light. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Minor  flooding  occurred  on  the  Calcasieu  River  at 
Hineston,  La.,  on  the  5th,  The  crest  was  0.2  foot  above 
flood  stage.  This  overflow  was  due  to  light  rains  during 
the  first  week  of  January  over  a  stream  that  was 
already  at  a  high  leveL 

Minor  overflow  occurred  on  the  Sabine  River  at 
Deweyville,  Tex.,  from  Dec.  12  to  Jan.  9.  The  crest 
was  0.4  foot  above  flood  stage  on  Dec.  24-25.  No 
damage  was  reported. 

Levels  at  Lake  Houston,  Tex.,  on  the  San  Jacinto 
River  exceeded  the  spillway  elevation  from  Dec.  1 
through  January  and  February.  The  crests  during 
December  and  January  were  0.8  and  0.25  foot  above 
the  spillway,  respectively.  The  highest  level  occurred 
on  Feb,  23  when  it  exceeded  the  spillway  elevation 
by  2.2  feet. 

GULF  OF  CALIFORNIA  DRAINAGE 
Colorado  Basin. — Heavy  rains  in  southern  Utah  during 
the  last  week  of  January  caused  some  minor  flooding, 
primarily  along  the  Virgin  River  and  its  tributaries. 
Some  damage  resulted  to  a  few  farms  in  the  Bunker- 
ville,  Nev.,  area.  Alton,  Utah,  near  the  divide  between 
Sevier  and  Virgin  River  basins,  reported  9.15  inches 
of  rain,  over  5  times  normal.  Heavy  rain  was  also 
reported  in  the  Bull  Valley  Mountains  south  and  west 
of  Enterprise,  Utah,  Shoal  Creek,  near  Enterprise, 
flooded  about  2,000  acres,  but  the  damage  was  negligible. 
There  was  some  minor  damage  to  roads. 

Locally  heavy  rain  on  the  25th  and  26th  caused  a  rapid 
rise  on  Oak  Creek,  a  tributary  of  the  Verde  River  in 
Arizona  to  a  high  level  but  no  overflow  was  reported. 
Verde  River  had  a  peak  flow  of  47,000  c.f.  s.  at  noon 
on  Jan.  26.  The  total  flow  into  the  Verde  Dam  System 
was  the  highest  for  any  January  with  144,401  acre- 
feet.  The  previous  highest  January  flow  was  138,000 
acre-feet  in  1952. 

GREAT  BASIN 
Heavy  rains  during  January  caused  sufficient  rise 
in  the  Truckee  River  near  Vista,  Nev.,  (east  of  Reno) 
to  cause  some  local  overflow.  Heavy  runoff  caused  local 
drainage  problems  at  Sparks,  Nev.  No  damage  was  re- 
ported. Precipitation  during  January  was  more  than 
3  times  normal  at  Reno,  Nev.,  and  Truckee,  Calif. 
The  snowpack  at  Norden,  Nev.,  (near  Donner  Summit) 
was  175  inches  on  Jan.  31  compared  to  a  50-year  average 
of  80  inches.  The  Soil  Conservation  Service  reported 
the  snowpack  at  Marlette  Lake,  between  Carson  City, 
Nev.,    and    Lake  Tahoe,  to  be  the  greatest  of  record. 

PACIFIC  SLOPE  DRAINAGE 
The  most  severe  flood  since  1938  occurred  in  southern 
California    due    to    excessively   heavy    rain  on  the  18th 
through    the    26th.     The    precipitation    averaged   from 
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10  to  15  Inches  in  the  lowlands  and  from  3C  to  35 
inches  over  mountain  areas.  The  greatest  amounts, 
in  excess  of  45  inches,  occurred  at  Opid's  Camp  and 
at  Mt.  Baldy,  both  in  the  San  Gabriel  Mountains  and 
at  San  Marcos  Pass  in  Santa  Barbara  County.  The 
1938  storm  was  a  higher  intensity  shorter  duration 
storm  but  the  January  1969  storm  totals  are  the  greatest 
on  record.  Channel  flows  approached  those  reached  in 
1938.  Near  record  flows  occurred  in  most  channels; 
a  few  exceeded  previous  records.  Preliminary  peak 
flows  by  the  Corps  of  Engineers  for  selected  locations 
were  as  follows: 


River 


Ventura 

Santa  Clara 

Los  Angeles 

San  Jacinto 

Santa  Ynez  (Lompoc) 

Santa  Ynez  (Cachuma  Res.) 


Peak  Flow 
(c.f.s.) 


Design  Flow 
(c.f.s.) 


55,000 
165,000 
110,000 

60,000 
100,000 

80,000(spill) 


150,000 
225,000 
146,000 
110,000 


Property  damage  in  San  Luis  Obispo,  Santa  Barbara, 
Ventura,  Los  Angeles,  Orange,  San  Bernardino,  and 
Riverside  Counties  in  southern  California  was  esti- 
mated at  near  $125  million.  Only  minor  flooding  oc- 
curred in  San  Diego  County  where  the  rain  was  bene- 
ficial in  restoring  underground  water  levels.  Damage 
resulted  from  erosion  in  canyons,  mudslides  in  foot- 
hill communities,  and  inundation  in  low  flatland  areas. 
Hundreds  of  homss  were  damaged  or  destroyed  by  mud- 
slides and  several  bridges  were  washed  out.  Forty- 
seven  deaths  were  directly  attributable  to  the  storm. 
Of  these,  at  least  20  persons  were  drowned  and  19 
deaths  resulted  from  mudslides. 

The  flooding  on  the  Salinas  River  in  California  on 
the  25-27th  was  the  most  severe  since  1952.  This 
flooding  was  due  to  heavy  rain  over  the  headwaters 
during  the  afternoon  of  the  24th.  Santa  Margarita  re- 
ported 6.55  inches  of  rain  during  the  24-hour  period 
ending  at  8  a.m.  on  the  25th.  During  the  same  period, 
Paso  Robles  reported  less  than  2  inches,  and  Salinas 
about  1  inch.  It  is  estimated  that  heavy  rain  occurred 
on  the  east  side  of  the  Salinas  Basin  from  King  City 
southward  and  over  the  San  Lorenzo  Basin.  The  ante- 
cedent conditions  were  favorable  for  heavy  runoff  as  the 
heavy  rain  on  the  18th  and  19th  caused  a  heavy  base 
flow  after  the  stream  receded.  Considerable  flooding 
occurred  at  Priest  Valley,  Calif.,  on  the  San  Lorenzo, 
a  tributary  of  the  Salinas.  Record  flow  occurred  at 
San  Lorenzo  and  at  Bradley,  Calif.  The  Salinas  River 
at  Bradley,  Calif.,  crested  3.9  feet  above  flood  stage 
on  the  25th  and  at  Spreckles,  Calif.,  3.1  feet  above 
flood  stage  on  the  27th. 

San  Joaquin  Basin. — Record  precipitation  fell  over 
most  of  the  San  Joaquin  Basin,  particularly  south  of 
Yosemlte  Valley.  Some  stations  reported  over  600% 
of  January  normal,  and  the  entire  basin  averaged  well 
over  300%.  During  the  period  Jan.  18-27,  several  stations 
reported  between  35  to  40  inches  of  precipitation.  The 
snowpack  In  the  southern  Sierra  Nevada  reached  record 
depths   and    in    some    areas    approached  that  of  1962. 

There  were  two  periods  of  significant  flooding  in  the 
San  Joaquin  Basin.  The  first  overflow  occurred  on  the 
19th-23d,  and  the  second  on  the  25-27th.  Actual  rain- 
fall accumulations  varied  widely  from  station  to  station, 
but  24-hour  amounts  between  5  and  9  inches  were 
measured  at  several  places  on  the  19-20th  and  again 
on  the  25-26th.  In  general,  there  was  more  precipitation 
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in  the  first  storm,  but  the  runoff  from  the  second  was 
much  greater.  The  two- day  Interval  between  the  storms 
left  the  ground  saturated  and  runoff  from  the  second 
storm  was  almost  Instantaneous. 

Major  damages  occurred  on  the  Chowchilla  and  Fresno 
Rivers  and  along  streams  running  Into  the  valley  from 
the  foothill  areas.  There  was  also  considerable  damage 
caused  by  ponding  on  the  valley  floor  from  some  of 
the  heaviest  rainfalls  on  record.  Tributary  streams  of 
the  Kings  River  measured  their  highest  flows  of  record. 
Sycamore  Creek  which  enters  the  Kings  River  above 
Pine  Flat  Reservoir  crested  at  13.0  feet  on  the  25th 
compared  to  9.8  feet  In  1954.  This  was  more  than 
twice  the  previous  record  discharge.  However,  the 
Kaweah  River  at  Three  Rivers  crested  at  14.0  feet 
on  the  25th  compared  to  22.2  feet  In  1966. 

Peak  flows  moving  down  the  Tuolumne  River  caused 
flooding  in  the  city  of  Modesto,  Califs,  along  the  river. 
The  Stanislaus  River  caused  some  flooding  In  and 
around  the  city  of  RIpon,  Calif.  Farther  downstream, 
one-half  mile  above  Its  junction  with  the  San  Joaquin 
some  5,000  acres  were  flooded  and  remained  under 
water  through  the  end  of  January.  Warning  stages 
were  reached  or  exceeded  at  all  points  and  danger 
or  flood  stages  were  reached  or  exceeded  at  several 
points.  The  San  Joaquin  River  at  Vernalls,  Calif, 
reached  a  crest  of  34.3  feet  on  the  27th,  the  highest 
stage  of  record. 

Most  of  the  damage  resulted  to  agricultural  lands 
and  Inundation  of  homes  in  small  communities  and 
portions  of  the  city  of  Fresno.  Ponding  was  responsible 
for  much  of  the  communities  of  Cutler,  Orosi,  Woodlake, 
Lindsay,  Yettem,  and  Seville  being  inundated  and  more 
than  500  persons  had  to  flee  their  homes.  Water  was 
from  1  to  2  feet  deep  In  places  in  these  communities. 
More  than  $1  million  damage  has  been  estimated  to 
ditches  in  the  Fresno  Irrigation  District.  A  family  of 
four  was  marooned  for  4  days  in  heavy  snow  in  the 
Sierras  west  of  Johnsondale,  but  suffered  only  frost- 
bite. One  youth  was  missing  and  assumed  drowned 
while  trying  to  swim  the  San  Joaquin  River  north  of 
Fresno,  Calif.,  on  the  24th.  A  small  child  was  killed 
on  the  25th  when  the  truck  in  which  she  was  riding 
overturned  as  it  hit  a  flooded  portion  of  a  country 
road.  There  were  many  accidents  attributed  to  the 
rain  but  only  4  other  lives  wei°  lost.  Most  county 
and  stage  roads  were  either  washed  out,  or  blocked 
by  mud-  and  rockslldes.  Millions  of  dollars  In  road 
and  culvert  damage  was  sustained  in  the  national  forests 
and  national  parks.  The  total  cost  of  damage  In  Fresno, 
Tulare,  and  Kern  Counties  were  estimated  slightly 
In  excess  of  $31  million.  Preliminary  estimates  by  the 
Corps  of  Engineers  for  the  Stanislaus,  Tuolumne  and  the 
main  stem  of  the  San  Joaquin  River  were  placed  at 
$  6  million. 

Sacramento  Basin. — Precipitation  during  January  over 
the  Sacramento  drainage  ranged  from  around  200%  to 
over  400%  of  the  January  normal.  Snow  accumulation 
by  month's  end  was  near  200%  of  normal  at  high  levels 
and  250%  of  normal  at  the  5,000-foot  level  in  the  Sierra. 
These  amounts  are  near  those  of  the  record  snow- 
year  of  1952  at  a  number  of  points  on  the  same  date. 

Eight  major  crests  moved  down  the  Sacramento  River 
during  January.  Warning  stages  were  exceeded  at  many 
points  and  flood  or  danger  levels  were  exceeded  at 
Butte  City  and  Lisbon  and  at  all  weirs.  No  record 
high  levels  were  reached  on  the  Sacramento  River. 
Stages  on  the  lower  Sacramento  approached  the  danger 
level  of  29  feet  at  Sacramento,  Calif.,  and  necessitated 
opening    16    gates  of  the  Sacramento  Weir  on  the  21st. 
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These    gates    remained    open   through   the   end   of   the 
month. 

All  Yolo  Bypass  Islands  were  flooded  by  the  21st. 
Ample  warning  permitted  early  evacuation  of  all  people 
and  moving  farm  equipment  from  the  bypass  islands 
to  safety.  In  the  Sacramento  Delta,  more  than  10,000 
acres  of  agricultural  land  were  flooded. 

Preliminary  damage  estimates  by  the  U.  S.  Corps  of 
Engineers  for  the  Sacramento  Basin  was  placed  at 
$9  million. 

Russian  Basin. — There  were  two  periods  of  flooding 
on  the  Russian  River  at  Guerneville,  Calif,  The  first 
occurred  on  the  12- 14th  and  was  due  to  rainfall  averaging 
about  8  inches.  Moderate  rainfall  amounts  occurred 
in  the  headwater  and  the  Santa  Rosa  sectors.  The 
precipitation  in  the  Guernevllle-Venada-Healdsburg  sec- 
tor was  heavy  and  accounted  for  about  two-thirds  of 
the  average.  The  flow  from  this  sector  crested  at 
Healdsburg  before  the  crest  arrived  from  upstream. 
As  a  result,  the  flooding  was  moderate  and  confined 
mostly  to  the  southern  portion  of  the  river.  The  crest 
at  Guerneville  on  the  13th  was  11  feet  above  flood 
stage. 

During  the  second  flood  on  the  20th-22d,  the  average 
rainfall  and  distribution  was  similar  to  that  during  the 
first  flood.  However,  the  rainfall  was  spread  over  4 
days  Instead  of  3  days  as  during  the  first  overflow. 
Consequently,  the  crest  at  Guerneville  was  about  5 
feet  lower  than  in  the  first  flood.  Only  minor  damage 
resulted   from    the   two   floods    in  the  Russian  Basin. 

Eel  Basin.--There  were  two  floods  on  the  Eel  River 
at  Fernbrldge,  Calif.,  during  January.  The  first  over- 
flow occurred  on  the  12- 14th  with  a  crest  5.1  feet 
above  flood  stage  on  the  13th.  The  second  flood  oc- 
curred on  the  20th-22d  with  a  crest  of  4.5  feet  above 
flood  stage  on  the  21st.  The  water  spread  out  over 
farmlands  near  the  river  from  Fernbrldge,  Calif., 
to  the  mouth.  Mostly  pastureland  (not  cropland)  was 
affected.  There  was  a  moderate  deposit  of  silt  and 
debris. 

The  Van  Duzen  River  near  Brldgeville,  Calif.,  crested 
4.3  feet  above  flood  stage  on  the  13th  and  2.9  feet 
above  flood  stage  on  the  20th.  Residents  in  a  low  area 
were  evacuated  both  times  as  a  precautionary  measure. 
No  particular  damage  was  reported  except  for  con- 
siderable mud  In  the  lower  part  of  the  flats. 

A  state  of  disaster  was  declared  for  Humbolt  County. 
Most  of  the  loss  and  difficulty  came  from  storm  dam- 
age, not  flooding.  There  were  many  slides  and  sllp- 
outs  on  State  and  County  roads.  The  California  Division 
of  Highways  reports  approximately  $3  million  damage 
to  their  highway  system  and  Humbolt  County  estimated 
their  loss  at  $1  million.  Only  $50,000  of  this  amount 
is    directly    attributable  to  flooding  in  the  Eel  River. 

Warnings  had  been  given  out  sufficiently  far  in  ad- 
vance that  stock  and  machinery  worth  nearly  $4.5 
million  had  been  moved  to  safe  ground. 

Coquille  Basln.--Heavy  rain  around  the  middle  of 
January  caused  the  Coquille  River  to  rise  above  flood 
stage  along  the  Middle  and  South  Forks.  The  South 
Fork  Coquille  rose  1  foot  above  flood  stage  on  the 
11th  and  2.6  feet  above  flood  stage  on  the  13th  and  14th. 
The  main  stem  of  the  Coquille  River  rose  to  within 
0.2  foot  of  flood  stage  on  the  13th.  Damage  along  the 
Coquille  River  was  at  a  minimum. 

The  heavy  snowfall  during  the  last  few  days  of  Janu- 
ary did  appreciable  damage,  isolating  communities  and 
collapsing  buildings.  The  community  of  Powers,  Oreg., 
on  the  south  fork  of  the  Coquille  River  was  without 
telephone    or    electrical    power    for    3    days.    Normal 
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power  and  communications  were  not  restored  for  more 
than  a  week. 

Columbia  Basin. — January  was  one  of  the  coldest 
an"3  snowiest  orT  record  for  most  of  the  Columbia 
Basin.  It  was  also  the  6th  consecutive  month  with 
precipitation  above  average.  Substantial  Increase  in 
snowpack  occurred  In  the  mountains. 

Considerable  flash  flooding  occurred  on  tributaries 
to  the  Clearwater  River  in  Idaho,  where  drainage  was 
poor,  due  to  warming  and  snowmelt  on  the  5-7th. 
Flash  flooding  also  occurred  in  the  upper  Snake  Basin 
in  the  areas  of  Idaho  Falls,  Rexburg,  Blackfoot,  and 
Barcroft,  Idaho,  due  to  warming  and  snowmelt  associated 
with  icejams. 

Minor  flooding  occurred  on  the  Coeur  d'Alene  River 
at  Kingston,  Idaho,  on  the  7th.  A  few  families  were 
evacuated,  but  freezing  temperatures  stopped  the  snow- 
melt and  damage  was  very  light. 

Some  of  the  low  elevation  Willamette  Tributaries 
experienced  moderate  rises  over  the  New  Year  Holiday. 

The  Pudding  River  at  Aurora,  Oreg.,  rose  1  foot 
above  flood  stage  on  the  2d  and  receded  within  its 
banks  on  the  4th.  Temperatures  moderated  and  freezing 
levels  rose  by  the  5th.  Heavy  precipitation  on  the 
6- 11th  caused  a  gradual  rising  along  the  Willamette 
River.  At  Salem,  Oreg.,  the  river  rose  from  60,000 
c.f.s.  on  the  5th  to  100,000  c.f.s.  on  the  12th.  The 
uncontrolled  low  elevation  coast  range  tributaries  ex- 
ceeded flood  stage.  Several  streams  had  multiple  rises 
above  flood  stage.  The  second  rise  of  Johnson  Creek 
crested  4.2  feet  above  flood  stage  on  the  7th,  inundating 
some  600  acres. 

Considerable  flood  damage  occurred  in  the  Tucannon 
and  Touchet  drainages  in  Washington  and  in  the  upper 
reaches  of  the  Walla  Walla  River  of  Oregon.  The 
Umatilla  River  at  Pendleton,  Oreg.,  crested  1.1  feet 
above  flood  stage  on  the  6th.  Levees  prevented  ex- 
tensive flooding.  Flood  damage  in  the  lower  Snake 
River  drainages  was  estimated  by  the  Corps  of  Engineers 
at  $542,000  and  in  the  Willamette  Basin  tributaries 
at  $307,000.  According  to  news  stories,  damages  in 
southeastern  Washington  were  nearly  as  high  as  in 
the  December  1964  and  January  1965  floods. 

During  the  last  week  in  January,  snow  accumulated 
over  the  Columbia  Basin  and  by  the  30th  the  following 
snow  depths  were  reported:  Astoria,  Oreg.,  18  inches; 
North  Bend,  Oreg.,  14  inches;  Portland,  Oreg.,  10  Inches; 
Salem,  Oreg.,  10  Inches;  Eugene,  Oreg.,  34  Inches; 
Pendleton,  Oreg.,  15  Inches;  and  Walla  Walla,  Wash. 
19  inches. 

PUDGET  SOUND  DRAINAGE 
The  western  Cascade  Rivers  in  Washington  exceeded 
flood  stage  on  the  4- 7th.  Most  of  the  flooding  occurred 
in  the  Nooksack,  Snohomish,  and  Snoqualmle  Valleys. 
This  flooding  was  due  to  warm  rains  averaging  around 
5  Inches  in  4  days  on  top  of  a  heavy  low-level  snow- 
pack.  Lowland  temperatures  reached  the  50' s  in  2 
days.  Flooding  in  the  Nooksack  was  aggravated  by 
an  icejam  at  a  bridge  near  its  mouth  near  Marietta, 
Wash.,  which  caused  overflow  into  the  town. 

Flood  damage  was  caused  mostly  by  overflow  of  farm- 
land, low-lying  roads  and  some  residences  in  the 
Snohomish  and  Snoqualmle  Valleys.  Overflow  Into  the 
town  of  Marietta  on  the  Lower  Nooksack  was  due  to  an 
Icejam.  The  high  water  in  the  Snohomish  was  similar 
to  the  flood  of  1967,  The  flood  in  the  Snoqualmle  was 
the  highest  since  1959.  A  number  of  families  were 
evacuated  but  no  lives  were  lost.  Flood  damages  were 
estimated  at  over  $2  million  by  the  Corps  of  Engineers. 
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FLOOD  STAGE  DATA 


(All  dates  in 

January  u 

— ^ "                1 

River  &nd  station 

Flood 
stags 

Above  flood  stagee 
-date! 

Croat* 

From— 

To- 

Stage 

Date 

ST.  LAWRENCE  DRAINAGE 

R 

n. 

Lake  MlchlRan 

Red  Cedar:   Wllllamston,  Mich. 

7 

23 

24 

7.5 

24 

Lake  Erie 

St.  Marys:   Decatur,  Ind. 

15 

18 

Feb. 

5 

20.4 

31 

St.  Joseph:   Montpeller,  Ohio 

10 

19 

Feb. 

6 

14.7 

31 

Maumee:   Fort  Wayne,  Ind. 

15 

30 

Feb. 

5 

21.2 

31 

Defiance,  Ohio 

10 

30 

Feb. 

3 

14.1 

Feb. 

1 

Napoleon,  Ohio 

10 

28 

Feb. 

1 

18.9 

29 

Grand  Rapids,  Ohio 

15 

30 

Feb. 

1 

18.3 

30 

ATLANTIC  SLOPE  DRAINAGE 

Susquehanna:   Vestal,  N.  Y. 

18 

31 

Feb. 

1 

E18.5 

31 

Neuse:   Smlthfleld,  N.  C. 

13 

23 

25 

13.6 

24 

Lumber:   Lumberton,  N.  C, 

8 

(  1 
(23 

12 

8,3 
(8.5 
(8.8 

Feb. 

7 
31 
12-13 

Saluda:   Chappells,  S,  C. 

14 

20 

23 

16.7 

21 

Broad:   Blair,  S.  C. 

14 

21 

23 

17.3 

22 

Savannah:   Clyo,  Ga. 

11 

29 

i/ 

13.3 

Feb. 

11 

Oconee:   Milledgeville ,  Ga. 

20 

23 

25 

24.4 

23 

EAST  GULF  OF  MEXICO  DRAINAGE 

Cahaba:   Centrevllle,  Ala. 

23 

20 

21 

27.1 

20 

Black  Warrior:   Warrior  Lock  and 

Dam,  Ala. 
Pearl:   Jackson,  Miss. 

30 
18 

22 

Dec.   24 

23 

7 

30.4 

(23.5 
(23.8 

Dec. 

23 

30 

1 

Bogalusa,  La. 

15 

Dec.   23 

11 

(18.2 
(17.4 

Dec. 

23 
2 

Pearl  River,  La. 

12 

3 

6 

(13.6 
(12.3 

Dec. 

27 
4 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

Wapsipinicon:   DeWitt,  Iowa 

10 

24 

25 

11.3 

24 

Pecatonica:   Martintown,  Wis. 

11 

24 

26 

13.6 

24 

Freeport,  111. 

13 

25 

25 

13.2 

25 

Rock:   Joslin,  111. 

12 

25 

28 

14.5 

27 

Kankakee:   Momence,  111. 

4 

(22 
(29 

22 
29 

4.6 
4.0 

22 
29 

Fox:   Wayland,  Mo. 

15 

17 

17 

16.2 

17 

Fox:   Dayton,  111. 

12 

24 

Feb. 

8 

22.5 

26 

Mackinaw:   Green  Valley,  111. 

11 

22 

22 

11.4 

22 

Spoon:   Seville,  III. 

22 

25 

26 

23.5 

26 

Sangamon:   Monticello,  111. 

13 

30 

30 

13.2 

30 

Rlverton,  111. 

13 

19 
23 
29 

Feb. 

19 
24 

17 

15.5 
18.8 
(18.7 
(18.2 

Feb. 
Feb. 

19 
23 

1 
10 

LaMoine:   Ripley,  111. 

22 

22 

22 

22.1 

22 

Illinois:   Morris,  111. 

13 

30 

30 

13.1 

30 

LaSalle,  111. 

20 

24 
31 

Feb. 

25 
2 

20.9 
21.3 

24 
31 

Havana,  111. 

14 

24 

Feb. 

If 

16.5 

Feb. 

3 

Beardstown,  111. 

14 

24 

Feb. 

20 

18.1 

Feb. 

10 

Meredosla,  111. 

10 

16 

Feb. 

25 

17.5 

Feb. 

10 

Bourbeuse;   Union,  Mo. 

15 

31 

Feb. 

1 

19.3 

Feb. 

1 

Big:   Byrnsville,  Mo. 

16 

30 

Feb. 

1 

23.6 

31 

Meramec:   Steelvllle,  Mo. 

12 

30 

31 

23.0 

30 

Sullivan,  Mo. 

15 

30 

Feb. 

1 

26.9 

30 

Pacific,  Mo. 

11 

Dec.   29 
30 

Feb. 

1 
3 

17.8 
24.4 

Dec. 
Feb. 

31 

1 

Eureka,  Mo. 

16 

Dec.   30 
30 

Dec. 
Feb. 

31 
3 

17.3 
31.4 

Dec. 
Feb. 

31 

1 

Valley  Park,  Mo. 

16 

Dec.   30 
30 

Feb. 

1 
3 

17.0 
29.7 

Dec. 
Feb. 

31 
2 

Big  Muddy:   Plumfleld,  111. 

20 

31 

Feb. 

7 

23.4 

Feb. 

3 

Murphysboro   111. 

16 

24 

Feb. 

17 

b2.0 

Feb. 

3 

nless  otherwise  specified) 


JANUARY   1969 


Rivei  and  station 

Flood 
stage 

Above  flood  atagea 
-dates 

Crest* 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

Kaskaskia:   Shelbyvllle,  111. 

13 

29 

Feb. 

4 

16.2 

31 

Vandalia,  111. 

18 

29 

Feb. 

6 

25.0 

31 

Mississippi:   Gregory  Landing, Mo. 

15 

25 

27 

15.7 

27 

Missouri  Basin 

Grand:   Sumner,  Mo. 

26 

17 

22 

32.8 

17 

Lamine:   Clifton  City,  Mo. 

19 

30 

30 

19.2 

30 

Moniteau  Creek:   Fayette,  Mo. 

16 

17 

17 

E16.5 

17 

Petite  Saline:   Boonvllle,  Mo. 

16 

30 

31 

E18.0 

30-31 

Osage:   Schell  City,  Mo. 

25 

(Dec.   29 
(       19 

Dec. 

31 
19 

27.8 
25.1 

Dec. 

30 
19 

Lakeside  (Baghell  Dam), 
Mo. 
Gasconade:   Hazelgreen,  Mo. 

60 
21 

1 
31 

1 
31 

60.0 
24.9 

1 
31 

Jerome,  Mo. 

15 

30 

Feb. 

2 

21.5 

Feb. 

1 

Missouri:   Rulo,  Nebr. 

17 

18 

23 

17.4 

18-21 

Ohio  Basin 

French  Creek:   Headville,  Pa. 

13 

31 

Feb. 

1 

13.7 

Feb. 

1 

Allegheny:   Parker,  Pa. 

20 

18 

19 

22.8 

19 

Hocking;   Enterprise,  Ohio 

12 

30 

31 

12.5 

31 

Paint  Creek:   Bourneville,  Ohio 

10 

31 

31 

10.0 

31 

Scioto:   LaRue,  Ohio 

11 

(19 
(30 

19 
31 

*11.0 
#11.9 

19 
31 

Prospect ,  Ohio 

10 

Feb.   1 

Feb. 

2 

11.0 

Feb. 

1 

Circleville,  Ohio 

14 

30 

Feb. 

3 

17.7 

Feb. 

1 

Plketon,  Ohio 

16 

30 

Feb. 

4 

19.7 
*19.85 

Feb. 

31 
2 

Rough:   Dundee,  Ky. 

25 

31 

Feb. 

1 

#26.15 

31 

Green:   Calhoun,  Ky. 

23 

Feb.    1 

Feb. 

4 

23.8 

Feb. 

3 

Vermillion;   Danville,  111. 

18 

31 

31 

18.75 

31 

Sugar  Creek;   Crawfordsvllle , 

Ind. 
Embarrass:   St.  Marie,  111. 

8 
18 

30 
30 

Feb. 

31 
5 

9.3 
22.75 

30 
31 

Lawrenceville,  111. 

15 

31 

Feb. 

13 

21.7 

Feb. 

2 

Eagle  Creek:   Zlonsvllle,  Ind. 

7 

29 

30 

9.2 

30 

Eel:   Bowling  Green,  Ind. 

■17 

30 

31 

E19.0 

30-31 

Muscatatuck:   Austin,  Ind. 

T16 

29 

Feb. 

2 

23.9 

31 

East  Fork:   Columbus,  Ind. 

10 

31 

Feb. 

1 

11.0 

31 

Seymour,  Ind. 

14 

(19 
(30 

Feb. 

21 
3 

15.9 
17.9 

19 
30-31 

Bedford,  Ind. 

20 

11 

Feb. 

6 

27.35 

Feb. 

3 

White:   Anderson,  Ind. 

10 

(19 
(30 

Feb. 

19 
1 

11.1 
11.7 

19 
31 

Noblesvllle,  Ind. 

14 

30 

Feb. 

1 

#15.2 

31 

Nora,  Ind. 

T12 

30 

Feb. 

El 

#13.5 

31 

Ravenswood,  Ind. 

T  6 

30 

Feb. 

1 

8.1 

31 

Centerton,  Ind. 

T603 

30 

Feb. 

3 

608.1 

30 

Spencer,  Ind. 

14 

Dec.   29 
19 

Feb. 

1 
10 

16.3 
22.6 

Dec. 
Feb. 

30 

1 

Elllston,  Ind. 

18 

Dec.   29 
19 

Feb. 

2 

7 

21.2 
28.2 

Dec. 
Feb. 

31 
2 

Newberry,  Ind. 

18 

30 

Feb. 

5 

#23.85 

Feb. 

3 

Edwardsport ,  Ind. 

15 

Dec.   30 
19 

Feb. 

3 

14 

18.0 
19.0 
25.0 

Feb. 

2 

22 

2-3 

Petersburg,  Ind. 

16 

Dec.   31 
19 

Feb. 

4 

16 

17.5 
#24.8 

Feb. 

3 
4-5 

Hazleton,  Ind. 

16 

1 
20 

Feb. 

5 
16 

E17.5 
(21.2 
(26.8 

( 
(Feb. 

4 

26 

5 

Skillet  Fork;   Wayne  City,  111. 

15 

24 
29 

Feb. 

24 
3 

16.1 
21.5 

24 

31 

Little  Wabash:   Wilcox,  111. 

16 

19 
29 

Feb. 

26 
14 

18.8 
24.0 

Feb. 

20 

1 

Carml,  111. 

27 

30 

Feb. 

19 

34.6 

Feb. 

5 

Wabash;   Bluff ton,  Ind. 

10 

21 

30 

Feb. 

21 

1 

10.05 
12.6 

Feb. 

21 

1 

Wabash,  Ind. 

12 

29 

Feb. 

1 

15.9 

29 

FLOOD  STAGE  DATA 


(All  dates  Id  January  unless  otherwise  specified) 


1 

Rivei  And  station 

Flood 
itage 

Above  flood  stages 
-datM 

Ciaat* 

From— 

To- 

Stage 

Data 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

Wabash  (Cont'd.):   Lafayette,  Ind. 

11 

Dec, 

29 

19 

Feb. 

2 
8 

14.3 
22.85 

Dec. 

29 
30 

Covington,  Ind. 

16 

2 
20 

Feb. 

17 
10 

16.6 
27.0 

4-17 
31 

Montezuma,  Ind. 

14 

Dec. 

30 
23 

Feb. 

1 

13 

flS.l 
29.05 

Feb. 

31 

1 

Clinton,  Ind. 

16 

24 

Feb. 

£12 

28.25 

Feb. 

1 

Terre  Haute, Ind. 

14 

29 

Feb. 

E13 

23.5 

Feb. 

2 

Hutsonvllle.Ill. 

T20 

30 

Feb. 

13 

26.2 

Feb. 

2-3 

Rlverton,  Ind. 

18 

30 

Feb. 

14 

522.3 

Feb. 

3 

Vincennes,  Ind. 

16 

30 

Feb. 

16 

25.0 

Feb. 

4 

Mt.  Camel,  111. 

17 

24 

Feb. 

IS 

28.6 

Feb. 

6 

New  Harmony, Ind. 

15 

27 

Feb. 

18 

20.9 

Feb. 

7 

Saline:   Harrlsburg,  111. 

13 

17 
28 

Feb. 

21 
3 

20.9 
24.2 

19 
31 

South  Chlckamauga  Creek: 

Chlckamauga  (nr) ,  Tenn. 

20 

20 

22 

12.2 

21 

Tennessee:   Paducah,  Ky. 

320 

30 

Feb. 

18 

J30.9 

Feb. 

10 

Ohio:   Dam  47,  Newburgh,  Ind. 

38 

31 

Feb. 

7 

39.6 

Feb. 

2 

Dam  48,  Cypress,  Ind. 

38 

Feb. 

2 

Feb. 

8 

39.0 

Feb. 

3 

Mt.  Vernon,  Ind. 

35 

Feb. 

1 

Feb. 

12 

38.1 

Feb. 

7 

Dam  49,  Unlontown,  Ky. 

37 

Feb. 

2 

Feb. 

14 

42.1 

Feb. 

8 

Shawneetown,  111. 

33 

31 

Feb. 

16 

42.2 

Feb. 

9 

Dam  50,  Fords  Ferry,  Ky. 

34 

30 

Feb. 

17 

45.2 

Feb. 

8 

Dan  51,  Golconda,  111. 

40 

Feb. 

5 

Feb. 

14 

42.8 

Feb. 

9 

Paducah,  Ky. 

39 

Feb. 

4 

Feb. 

16 

41.9 

Feb. 

10 

Dan  52,  Brookport ,  111. 

37 

Feb. 

2 

Feb. 

18 

43.7 

Feb. 

8 

Dam  53,  Grand  Chain,  111. 

42 

Feb. 

1 

Feb. 

18 

48.9 

Feb. 

11 

Cairo,  111. 

40 

31 

Feb. 

19 

47.3 

Feb. 

12 

White  Basin 

Kings:   Berryville,  Ark. 

6 

30 

i' 

21.45 

30 

Buffalo:   Gilbert,  Ark. 

30 

30 

30 

38.0 

30 

Black:   Poplar  Bluff,  Ark. 

16 

30 

Feb. 

1 

U 

U 

Corning,  Ark. 

9 

19 

1/ 

Pocahontas,  Ark, 

17 

Dec. 

29 
29 

Feb. 

8 

14 

19.9 
24.3 

Feb. 

3 
3 

Black  Rock,  Ark. 

14 

Dec. 

27 
18 

Feb. 

12 
20 

23.2 
27.7 
26.6 

Dec. 
Feb. 

29 

31 

3 

Little  Red:   Judsonla,  Ark. 

30 

30 

Feb. 

1 

36.1 

30 

Cache:   Patterson,  Ark. 

7 

Dec. 

23 

1/ 

11.3 

Feb. 

1 

White:   Calico  Hock,  Ark. 

19 

30 

1/ 

23.3 

30 

Batesvllle,  Ark. 

23 

Dec. 

27 
30 

Dec. 
Feb. 

31 

1 

29.4 
30.9 

Dec. 

28 
30 

Newport ,  Ark . 

26 

Dec. 

29 
31 

Feb. 

1 
10 

27.7 
30.5 

Dec. 
Feb. 

30 

1 

Augusta,  Ark. 

32 

Dec. 

30 

31 

Feb. 

5 
11 

32.6 
34.15 

Feb. 

2 
3 

Georgetown,  Ark, 

21 

Dec. 

28 
31 

31 

1/ 

23.5 
26.7 

Feb. 

3 
4 

Des  Arc,  Ark. 

24 

Dec. 

U 
18 
30 

16 
21 

26.4 
24.2 
30.3 

Feb. 

5-6 

19 

5 

Clarendon,  Ark. 

26 

Dec. 

27 

i/ 

29.0 
32.0 

Feb. 

7-9 
7 

St.  Charles,  Ark. 

25 

3 

i/ 

26.0 
30.1 

Feb. 

10 
12 

Arkansas  Basin 

Elk:   Tiff  City,  Mo. 

IS 

30 

u 

18.1 

30 

Illinois:   Watts,  Okla. 

13 

29 

31 

21.8 

30 

Tahlequah,  Okla. 

11 

30 

Feb. 

1 

19.1 

31 

Poteau:   Panama,  Okla. 

24 

30 

31 

26.7 

31 

Mulberry:   Mulberry,  Ark. 

11 

30 

30 

14.0 

30 

Petit  Jean:   Booneville,  Ark. 

18 

30 

30 

20.9 

30 

Dftnville,  Ark. 

20 

30 

1/ 

23.9 

31 

River  and  stabon 

Flood 

Above  flood  ataga* 
-dataa 

Ciatl* 

■taga 

From.. 

To- 

- 

Stage 

Data 

MISSISSIPPI  SYSTEM 

Ft 

«. 

Fourche  LaFave:   Houston,  Ark. 

IS 

1 
30 

Feb. 

13 
6 

24.2 
31.4 

6 
Feb.     1 

Red  Basin 

Blue:   Blue,  Okla. 

21 

30 

30 

22.5 

30 

Clear  Boggy;   Caney,  Okla. 

19 

30 

30 

20. S 

30 

Clover  Creek:   Clover,  Okla. 

16 

30 

30 

20.2 

30 

Rolling  Fork:   DeQueen,  Ark. 

20 

30 

30 

21.9 

30 

Cossatot:   DeQueen,  Ark. 

16 

30 

30 

21.1 

30 

Saline:   Dlerks,  Ark. 

11 

30 

30 

19.9 

30 

Silver  Ridge,  Ark. 

16 

30 

Feb. 

2 

17.7 

30 

Little  River:   Idabel,  Okla. 

30 

30   Feb. 

2 

32.7 

31 

Horatio,  Ark. 

27 

31 

Feb. 

3 

32.4 

Feb.     1 

Sulphur:   Hagansport,  Tex. 

38 

30 

Feb. 

5 

46.7 

31 

Naples,  Tex. 

22 

Dec.   25 

2 

25.7 

Dec.    28 

Caddo:   Glenwood,  Ark. 

IS 

30 

30 

22.2 

30 

Little  Missouri:   Boughton,  Ark. 

20 

31 

1/ 

Saline:   Benton,  Ark. 

20 

30 

1/ 

31.0 

30 

Ouachita:   Rockport  (Malvern) , Ark 

.   10 

30 

1/ 

24.05 

30 

Arkadelphla,  Ark. 

17 

30 

Feb. 

2 

28,5 

31 

Camden,  Ark. 

26 

30 

Feb. 

13 

39.1 

Feb.     3 

Lower  MlssissloDl  Basin 

St.  Francis:   Flsk,  Mo. 

20 

Dec.   30 
29 

Feb. 

5 
16 

22.8 
24.8 

1 
Feb.     2 

St.  Francis,  Ark. 

18 

Dec.   28 
18 
23 

Feb. 

9 
21 
20 

19.75 

19.0 

22.8 

4 

19 
Feb.     3 

Big  Black:   Bovlna.  Miss. 

28 

Dec.   31 

2 

28.3 

31 

WEST  GULF  OF  MEXICO  DRAINAGE 

Calcasieu:   Hlneston,  La. 

12 

5 

5 

12.2 

S 

Sabine:   Deweyvllle,  Tex. 

14 

Dec.   12 

9 

14.4 

Dec. 24-25 

San  Jacinto:   Lake  Houston,  Tex. 

44.5 

Dec.    1 

X'' 

45.3 

44.75 

46.7 

Dec.     3 

17-19 

Feb.    23 

PACIFIC  SLOPE  DRAINAGE 

Salinas:   Bradley,  Calif. 

IS 

25 

26 

18.9 

25 

Spreckles,  Calif. 

23 

26 

27 

26.1 

27 

Tuolumne:   Modesto,  Calif. 

65 

27 

27 

65.7 

27 

Stanislaus:   Ripon,  Calif. 

60 

21 
27 

23 
28 

60.5 
60.4 

22 

27 

San  Joaquin:   Vernalls,  Calif. 

34 

22 

1/ 

34.3 

27 

Sacramento:   Woodson  Bridge  (nr) 
Vina,  Calif. 

183 

12 
20 

26 

14 
24 

27 

188.6 
186.2 
186.5 
184.  6 

13 
20 
21 
26 

Russian:   Guerneville,  Calif. 

29 

12 
20 

14 
22 

40.0 
35.0 

13 
21 

Van  Duzen;   Bridgevllle,  Calif. 

15 

U 

U 

19.3 
17.9 

13 

20 

Eel:   Fernbrldge,  Calif. 

17 

12 
20 

14 
22 

22.1 
21.5 

13 
21 

South  Fork  Coqullle:   Myrtle 
Point,  Oreg. 

35 

11 
13 

11 
14 

36.0 
37.55 

11 
13 

Columbia  Basin 

Umatilla:   Pendleton,  Oreg. 

9 

5 

7 

10.1 

* 

Luckiamute:   Suver,  Oreg. 

27 

11 

11 

27.1 

11 

South  Yamhill:   Khlteson,  Oreg. 

38 

11 

12 

38.9 

11 

Pudding:   Aurora,  Oreg, 

20 

2 
6 

4 

17 

21.0 
25.0 
24.0 

2 

8 

11 

Tualatin:   Formington,  Oreg. 

29 

8 

17 

32.5 

11 

Johnson  Creek;   Sycamore,  Oreg. 

8 

5 
6 

6 

7 

9.8 
12.2 

5 

7 

Pueet  Sound  Drainage 

Snoqualmle:   Carnation,  Wash. 

54 

S 

7 

«58,6 

5 

Skykomish:   Gold  Bar,  Wash. 

15 

5 

5 

015.2 

5 

FLOOD  STAGE  DATA 


(All  dates  in  January  unless  otherwise  specified) 


Flood 
stage 

Above  flood  stages 
-dales 

Crest* 

From— 

To- 

Stage 

Date 

PACIFIC  SLOPE  DRAINAGE 

Snohomish:      Snohomish,    Wash, 

Stillaguamlsh:      Arlington,   Wash. 

Nooksack:      Demlng,    Wash. 

•     Provisional 

^     Highest    stage  observed 

1/  Continued   at    end   of  month 

E      Estimated 

T     Tentative 

U     Unknown 

Ft 
25 
16 
12 

4 
4 
4 

7 
5 
5 

Ft 
»30.6 
i^lT.O 
E12.8 

5 
4 
5 

JANUARY  1969 


RAWINSONDE  DATA 

Av*rag«  moDthly  vdluoi 


1009    HP 


ALSUoueitoue<  n 


1H4RILL0.    TE«AS 

e«8  H» 


1NCH0I>ACE< 
1012 


■3J 


M 


1 1 


SUHfiCE 
1000 
950 
900 
850 
600 
7!0 
700 
650 

too 

550 

500 
1.50 
400 
J50 
300 
250 
200 
ITJ 
150 
125 
100 
»0 
70 
60 


B6 

157 
556 

979 

U023 

1.893 

2.391 

2.921 

3.»«2 

<>.086 

4.728 

i>«26 

6.177 

7.00". 

7.917 

6.9*7 

10.1*5 

11.573 

12.»26 

13,*12 

1».577 

15.990 

17.390 

16.223 

19.1«5 

20.319 

21.705 

23.<i93 

2«.633 

26.031. 

27.669 

30.5*4 

32.92* 


-7.7 

-7,» 
-7.3 
-7.9 
-9,3 
■10.2 
■12.3 
■15.1 
■18.9 
■22.1 
■26.4 
•31.7 
■37.1 
■*2.* 
•»7.9 
■52.9 

■  95.3 
■95.1 

■  54.5 

■  99.7 

■  97.9 
■99,7 

■  60.6 
'61,0 
■61.4 
•61.2 
'60.4 
'99.2 
'97.7 
'93.7 
'49.1 
■»1.2 


11.0  28 
29 
U.O  28 
12.3  29 
13. 8  2' 
-17.0    29 


'30.7  !27 

'34.9 

'39.1 


3.0 
2.8 
9.3 

6.9 
8.3 
8.9 
10.3 
11,5 
12,9 
l*,0 
16,0 
17,8 
18,9 
21.6 
24.5 
26,3 
27,7 
26.2 
25,6 
23,7 
20,3 
18,* 
15,3 
13,3 
11.3 
12,0 
9,2 
9.8 
9,9 
12.2 
16.7 
26.7 


1.619 

173 
589 

1.030 

l.*93 

1.9«2 

2.501 

3.054 

3.635 

4.265 

4.929 

9.656 

6.436 

7.298 

8.242 

9.296 

10.497 

11.912 

12.7*3 

13.703 

14.833 

16.199 

17.557 

18.359 

19.288 

20.394 

21.757 

23.534 

24.675 

26.0'6 

27.935 

30.923 


-7.9 
-9,0 
■12,8 


-12.4 
-17,0 
-22.1 
-28,2 
-39,9 
-43,9 
-92,6 
-99,4 


■62.8 
■69.8 
■67.6 
■66.2 
■66,9 
•69,3 
•64.0 
•60.3 
•56.6 
•99.9 
•93.1 
•46.6 


3,3 

7,0 
10,6 
13,7 
15,8 
19,0 
20.8 
22.6 
23.7 
29.6 
27.8 
32.7 
35,3 
30,9 
28,7 
26,5 
22,2 
17,4 
15.6 
12.1 
8.2 
8,7 
8,8 
9,8 
14.5 
18.9 


1.099 
134 
594 

992 

1.491 

1.947 

2.468 

3.029 

3.619 

4.249 

4.917 

9.6*6 

6.429 

7.289 

6.231 

9.284 

10.482 

11.69* 

12.725 

13.680 

14.807 

16.170 

17.518 

18.323 

19.297 

20.3*2 

21.726 

23.506 

24.649 

26.065 

27.699 


4,9 
5,2 

3.1 

,1 

-3,2 

-7,1 
•11,4 
•16,4 
•22,0 
•26,6 
•35.9 
•44,1 
•53.3 
•60.2 
•61.3 
•61,9 
•62,5 
'65,2 
•66,5 
■67,1 
■66,6 
•65,5 
>63,Z 
•60.2 
'56.4 
'55.7 
■53.5 


•30,0 
•34,3 
•39,0 
•  45.1 


8.9 

10,2 
11,4 
13.2 
14.9 
16.1 
18.7 
21.7 
23.8 
24,5 
27.7 
31,7 
33,9 
3?, 8 
30,9 
28,9 
27,5 
22,7 
17.9 
13.7 
9.2 


10.4 
12.6 

16.7 


49 

134 

931 

943 

1.384 

1.6*9 

2.3*2 

2.661 

3.410 

4.002 

4.629 

5.313 

6.049 

6.899 

7,794 

6.7*9 

9.935 

11.355 

12.208 

13.201 

14.376 

15.821 

17.298 

|ie,ii3 

19,097 
20.296 
21.674 
23.489 
24,6*3 
26,0*4 
27,8*6 
30,369 


-10.5 
-9.7 
-10.* 
-12.2 
-U.3 
-17.1 
-20.1 
-23.6 
-27.5 
-31.7 
-36.6 
-*1.6 
-«7.1 
-51.7 
-59.6 
-56.0 
-53.8 
-52.9 
-52,5 
-52,9 
-53,6 
-54,7 
-55.5 
-56.1 
-56.9 
-56.2 
-56.5 
-59.2 
-59.3 
-60,0 


20.1  36 
'21.6 


'27.1 


-29.5 

-32.6 
-36.3 
-39.8 

-43.7 
-47,2 


5.1 

5,6 
7.2 
8.8 
10.2 
11.5 
13.1 
14,8 
17,3 
18.3 
17,3 
17.2 
13.8 
11.8 
10.6 
10,1 


37 

86 

484 

905 

1.342 

1.603 

2,286 

3.390 
3.937 
«.999 

9.232 
9.999 

6.79* 
7,637 
8,64* 
9,629 
11,279 
12,1*9 
13,190 
14,336 
15,780 
17,214 
18,069 
19,093 
20,210 
21,619 
23,429 
24,963 
29,949 
27,729 
30,2*1 
32,366 


-6,3 

-8.9 
-11.1 
-12.9 
-14.7 
-16.7 
-19.1 
-22.9 
-26.4 
-3C.9 
-39.4 
-40.9 
-49.3 
-*9.0 
-91.3 
-92,0 
-90.6 
-50,* 
-50.6 
-51,5 
-52,6 
-54,0 
-54.6 
-55.7 
-57.0 
-98.3 
-99,6 
-60.9 
-61.1 
-61,6 
-61. S 
-62.9 


-12.*i03 

102 
-17.0l06 
-16.9109 
-19.9106 
-21.6  09 
-29.210* 
-28,1{33 
-31.13* 
-34.9  3* 


3.2 
3.2 

4.7 
3,9 
3,3 

3,3 
2,7 

2,0 
3,6 
4.3 
6,2 
8,8 
10,4 
10,9 
13,8 
13.4 
13,1 
14,1 
13,6 
12,9 
11,9 
10,9 
10.0 
9.2 
7.7 
7.5 
7,4 
6,4 
6,3 
6,6 
7,6 
7.8 


ATHENS,  GEORGIA 
992  «9 


BARROW.  ALASKA 
1024  H» 


BARTER  IS.,  ALASKA 
1025  MB 


BETHEL,  ALASKA 
1014  MB 


BISHARCK,  N.  OAK, 
998  MB 


SURFACE 
1000 
990 
900 
690 
600 
790 
700 
690 
600 
590 
900 
490 
400 
390 
300 
250 
200 
175 
150 
129 
100 
80 
70 
60 


246 

160 
99* 
1,035 
1,498 
1.987 
2,504 
3,099 
3,639 
4,269 
4,929 
9,696 
6,433 
7.291 
8.233 
9.284 
10.482 
11,897 
12,727 
13,681 
14,609 
16,171 
17,924 
29  118,328 
2'  19,299 
29  20,366 
29  21,732 


23.521 
24,670 
26,099 
27,963 
30,676 
33,126 


4.0 
3.3 

2.6 
1.4 
-•6 
•2.6 
-5,5 
-8,6 
•12.4 
■17,2 
■22,6 
■28,7 
■36,2 
■44,6 
■92.8 
■99.9 
■61.4 
■61,3 
■62.6 
■63.1 
'66.9 
•67.2 
•66.7 
•64,9 
•62.8 
•98,9 
•96.5 
•53.9 
•46.9 
•  40,6 
•39.1 


-4.3 
-9,1 

-7,3 
-8,8 
■11,9 
■14,9 
•17,0 
•  20.4 
•29.2 
•29.2 
.33.0 
•36.7 
.43.9 


4,6 
7,9 
10,3 
12,5 
15,4 
17.8 
21.2 
20.7 
23.3 
23.9 
25.9 
28.6 
32,7 
35,5 
38,5 
36,2 
33,5 
30.8 
25,9 
18,3 
15,0 
13,6 
10,6 
11.1 
13.5 
16,9 
19,9 
22.4 
29,0 
42,0 


8 

181 

566 

970 

1,399 

1,853 

2,339 

2,8*0 

3,381 

3,956 

4,973 

9,2*3 

9,972 

6,769 

7,6*6 

6,6*2 

9,805 

11,231 

12,090 

13,086 

14,263 

15,698 

17,137 

17,993 

18,979 

20,1*1 

21,569 

23,385 

24,520 

25,917 

27,730 

30,319 


■16.6 
■17.2 
■16.6 
•20.5 
■23.2 
•25.9 
•26.9 
■31,9 
■35.6 
•40.2 
■49,2 
•90,4 
■94,2 

■  99.8 

•  93,9 
•92,9 
•92,4 
■92,6 
■92,4 
■93,9 

■  54.3 
■55.0 
■56.1 

•  97.0 
■96.2 
■96.7 

•  99.5 
■60.6 
•99.7 


-24,8 
-22.7 
-20.4 
-20,7 
-21,7 
-2*, 5 
-27.3 
-30.5 
-33.3 


3.7 
2,5 
2,1 
2,1 
1,8 
2,4 
3.4 
4.8 
6.8 
8,3 
9,9 
11,4 
12,7 
14,0 
11.7 
9.2 
8.1 
7,3 
6,4 
6.4 
6,8 
6,1 
6,0 
6.2 
6.3 
9.7 
7.! 
9.9 
12.0 


19 
189 
973 

973 

1,399 

1,849 

2,324 

2,830 

3,36* 

3.938 

*.5*7 

5.214 

5,930 

6,723 

7,600 

8,997 

9,762 

11,199 

12,063 

13,069 

14,2*9 

19,696 

17,1*2 

16,003 

16,994 

20,161 

21,980 

23,397 

24,920 

29,909 

27,6*9 


-18,9 
-18,3 
-16.6 
-20.3 
-22.3 
-24.7 
-27.6 
-30.7 
-34.2 
-38.1 
-42,4 
-46,6 
-90.7 
-93,1 
-53.9 
-92.3 
-91.6 
-91,2 
-91,3 
-91,9 
-92,7 
-93,2 
-94,2 
-99,4 
-96.9 
-96,8 
-60.2 
-61.2 
-64,9 


-29.2 

-24.9 
-21.1 
-21.8 
-23.6 
-29.6 
-26.2 
-30.7 
-34.1 
-37.0 
-40.2 
•  41.3 
-43.3 


2.0 
3.3 
4.4 
4,2 
3,4 
3.3 
3.4 
4.1 
9.1 
9.7 
6.3 
7.7 
9.3 
11. 0 
11.8 
11.7 
9.6 
8,6 
8,8 
7,9 


8,6 

8.1 
7.8 
8.2 
10.9 
10.9 


39 

1*5 

5*2 

964 

1,407 

1,876 

2,368 

2,895 

3,491 

4,047 

4,662 

5,370 

6,110 

6,926 

7,825 

8,834 

9,998 

11,400 

12,246 

13,231 

14,401 

15,833 

17,261 

18.113 

19,095 

20,293 

21,667 

23.463 

24,630 

26,037 

27,666 

30,430 


-13.2 

-15,7 

08 

-11.7 

-16.3 

OB 

-7,5 

-13.6 

-6.2 

-U.l 

-9.2 

-U.9 

-10.6 

-16.7 

-12.4 

-19.0 

-ISiO 

-22.5 

-17.9 

-2*. 6 

-21.5 

-27.9 

-25.3 

-31.5 

-29.8 

-35.3 

-35.0 

-38.3 

-*0.5 

-43. B 

-<>6|5 

-92>6 

-97*6 

-57.9 

-55.9 

-5^1 1 

-54.0 

-5<t  ,1 

-54  ,9 

-55.5 

-95.9 

-56.4 

-57,2 

-58,0 

-56.3 

-58,7 

01 

-98,3 

39 

9,5 

6,2 


9,3 
11,6 
12.9 
13.9 
13.9 
16,8 
11,7 
11,1 
10,2 
6,9 
6,8 


1.2 
2,6 


903 

178 

960 

969 

1,398 

1,863 

2,399 

2,689 

3.**8 

4.092 

4.690 

5.367 

6.130 

6.994 

7.897 

8.873 

10.046 

11.462 

12.31* 

13,30* 

14,474 

19,900 

17,316 

16,160 

19,129 

20,261 

21,6*7 

23,422 

24,939 

29,921 

27,714 

30,230 


-16,4 
-12,6 
-10,8 
-10,6 
-12,3 
-15.* 
-16.9 
-23,1 
-27,6 
-33,0 
■39,1 
•*9,2 
-90,8 
-95,5 
-56,0 
■  5*, 9 
-53,7 
-54.3 
-55.5 
-57.9 
-96.8 
■99,7 
■61,2 
■61,9 
■62,6 
■62.5 
■62,4 
■61,4 
■97,9 


■21.7 
•29,0 
■29.1 


2.0 

2.0 
3.1 
3.6 
3.9 
7.7 
10.0 
12.6 
19.1 
17.3 
19.9 
22.2 
29.0 
28.7 
31.2 
30.7 
28.1 
25.3 
24.8 
21.9 
19,1 
16,1 
14,4 
12.0 
10.7 
7.9 
7.3 
7.4 
9.0 
12.3 


SURFACE 

1000 

950 

900 

850 

600 

750 

700 

690 

600 

990 

900 

490 

400 

390 

300 

31 

BOISE,  IDAHO 
912  MB 


BDOTHVIILE,  LA. 
1019  MB 


BROWNSVILLE,  TEXAS 
1015  MP 


BUFFALO,  N, 
992  M8 


CAFE  HATTERAS, 
1020  MB 


250 
200 
175 
150 
129 
100 
80 
70 
60 
50 
40 


667 
119 
536 
970 

1,426 

1,910 

2,416 

2,954 

3,921 

4,127 

4,774 

9,474 

6,229 

7,063 

7,980}-4 

9,008 1-4 
10.1"9:-9 
11.603  -9 
12.450i-5i 
13.426  1-56 
1*,975  -5 
15,981  -5 
17,377'-6i 
18,206-6 
19,162-6 
20.290  -6 
21.665  -6 
23.**9  -6 
24,967  -6 
29,943 
27,710   -91 


-S.B 

-6.8 
-6.5 
-10.5 
-14.3 
-16.0 
-23.0 
-26.9 
-31.3 
-35.0 


2.3 
3.2 

6.4 
9,7 
12,9 
16,1 
16.5 
20,4 
23.0 
26.4 
29,6 
31.8 
34.8 
36.8 
33.8 
31,5 
26,7 
22,7 
18,8 
16,2 
14,3 
11.9 
8.9 
7.9 
5.6 
5.4 


I 
155 
987 
1,036 
1,510 
2,010 
2,536 
3,099 
3,692 
4,327 
4,999 
5.737 
6.924 


9.413 
10.630 
12.056 
12.889 
13.843 
14.963 
16.310 
17,637 
18,429 
19,3*6 
20,493 
21.620 
23.616 
24,772 
26,200 
?6,0F4 
30,773 
13,159 


11.1 
12.2 

10.6 

10.1 

6.7 

7,1 

4.9 

1.9 

-1.2 

-5.1 

-9.1 

■13.7 

■  19,5 

■25.9 

■33,0 


•62,1 

■69,0 
•68, 7i 
•70,9 
•70,4 
■68,9 
•65,9 
•62,1 
-57,8' 
■55,7 
■53,1 
•46,7 
•44. 2' 
•39.6 


9,1 

6.9 
9.0 
-.1 


■16,9 
■19.1 


10.8 
12.5 
19.5 
17.3 
19.6 
23.3 
26.2 
27,8 
31,2 
31,2 
30,4 
26.7 
24,1 
16,6 
13,7 
12,3 
11,2 
12,2 
15,2 
18,0 
19,1 
17,7 


133 

571 

1,025 

1,505 

2.011 

2.949 

3.113 

3.711 

4.353 

9.029 

9.772 

6.965 

7,4*1 

8,402 

9,476 

10,699 

12,136 

12,971 

13,921 

19,032 

16,364 

17,674 

18,499 

19,363 

20,437 

21,827 

23,631 

24,789 

26,219 

28,084 

30,793 

'3,196 

39,926 


19,0 

19,0 

14,3 

13.0 

11,6 

10.3 

8.2 

9.1 

1.5 

-2.9 

-7.6 

-12.9 

-17.8 

-23.9 

-31.1 

-39.9 

-48.7 

-97,9 

-61,4 

-63,6 

-67,1 

-71,1 

-73,3 

-73,9 

-70,9 

-66,4 

-61,1 

-97,6 

-96,9 

-93,7 

-49,1 

-44,1 

-39.9 

-34,9 


12.1 
12,3 

10. 1 
6,6 
2.0 
-4.9 
-9.7 
-11.6 
-16.2 
-19.4 
-23.9 
-27.5 
-13.3 


3.7 
3.5 
5.5 

7.7 
9.7 
10.8 
11.8 
14,3 
16,1 
17,9 
20,3 
21.7 
25.6 
25.4 
24.7 
23,1 
19.4 
14.9 
12.3 
10.2 
10.4 
12.9 
13.9 
13.1 
13.8 
14,0 
14.5 
15.4 


216 
153 
957 

980 
1,425 
1,695 
2,391 
2,916 
3,476 
4,079 
4,718 
9,419 
6,165 
6,991 
7,902 
3.929 
10,119 
11,5*3 


14,918 
15,99* 
17,336 
18,166 
19,120 
20,2** 
21,618 
23,393 
2*, 918 
25,916 
27,7*0 
30,366 


-6.6 
-6,* 
■10.1 
■11.7 
■13.9 
■16.1 
■19.2 
-22.9 
•27.0 
■32.0 
-37.3 
■*3.0 
-*8,6 
■93,* 
•59.6 
■95.1 
•94.6 
■56.2 
■58.0 
■60.4 
■61.6 
■62.2 
■62,6 


■61.2 
■59.0 
■94.9 


■12.9 
■14.6 

■  n.i 

■20.8 
■25.0 
■26,7 
■31.9 


10.9 
10.3 


17,9 
19.7 
21.4 
24.4 
24,0 
29,8 
26,1 
24,4 
23.0 
19.2 
17.1 
13.4 
12.2 
11.4 
9.3 
8.3 
6.4 
10.5 
13.0 
15.5 


165 
567 

1,022 

1,489 
1,972 
2,489 
3,033 
3,615 
4,236 
4,698 
5,619 
6,393 
7,248 
8,188 
9,242 
10,447 
11,872 
31112,710 
30' 13,673 
30  14,813 
30i 16,197 
30  17,964 
29  16,379 
29  19,321 
29  20,436 
2821, 816 
27!23,614 
27| 24,768 
26.196 
26.074 
30.792 
33.248 


4.7 

4,9 

4,0 

3,2 

1.7 

-.1 

-2.2 

•4.3 

-7.0 

-10,3 


-63.9 

-61.7 
-98.2 


1.3 

-.4 

-3.3 

-9.9 

-8.0 

11.7 

12.6 

16.6 

19.6 

23.2 

26.2 

30.4 

34.4 

38.3 

44,2i27 

27 

27 

96.0 

27 

53.11 

28 

49.2 

27 

*0.B 

2T 

39.9 

*.6 
9.6 
5.7 
8.5 

11.5 
13.6 
19.6 
17.3 
19.4 
22.0 
24.6 
27.6 
30.4 

32.7 
34,5 

37.7 
39,8 
39.6 
34.7 
32.5 
27.2 
21.6 
18.5 
15.? 
U.7 
10.4 
11.7 
15.3 
IB. 4 
21.5 
31.7 


eod  of  table 


RAWINSONDE  DATA 

Avviage  monthly  values 


JANUARY    1969 


•                     CARlanUi    MAINE 

CHARLESTON,    S 

C 

CHIHUAHUA/     HEXICO 

•                 COUO   etV/    ALASKA 

COLUHBIA/    HO. 

992    HB 

1020   HS 

697   HB 

1019   H8 

990   HB 

!      Rftanlranr 

Resuttant 

Resultant 

a 

1 
1 

o 

i 

Resultant 

] 

Re 

aultant 

0 

■o 
6 
2 

JO 

• 

1 

t 

J 

a 

£ 

i 

« 

Q 

Wind 

i 

i 

1 
1 

a 
1 

a 

^Ind 

"5 

1 

1 

a 

is 

1 

wind 

1 

M 

1 
'i 

1 

s 

s 
£ 

1 

wind 

a  1 

H 

a 

£ 
* 

a 

a 

Wind 

• 
S 

1 

a 

d. 

j 

m 
d 

i 

i 

I 

1 

i 

1 

1 

i 

SURFACE 

191 

-10.1 

-12.9 

30 

13 

-.9 

39 

i.e 

1/428 

4.6 

-1.3 

27 

1,4 

29 

30 

-2.9 

3.3 

31 

238 

•4.6 

-7.7 

19 

.9 

1000 

124 

179 

-.6 

02 

2.3 

142 

29 

-,3 

-2.5 

3.3 

31 

199 

«90 

925 

-8,7 

•11.4 

995 

-4.3 

33 

2.0 

96S 

29 

-1,8 

-5.2 

3.6 

31 

561 

-6.9 

2.7 

900 

939 

-9.4 

-12.9 

1,040 

-4,6 

27 

4.7 

1/016 

29 

-3,2 

.6.3 

4.0 

31 

990 

•6.6 

9.4 

890 

1/381 

-10.2 

-13.8 

1,507 

•6.0 

26 

7.7 

1/491 

-.9 

26 

1,7 

29 

-4,8 

-12.7 

9.4 

31 

1/445 

-10.9 

7.2 

aoo 

1<847 

-11.1 

-19.6 

2,000 

•7.0 

27 

10.2 

1,994 

-4.6 

27 

3,9 

29 

-6,9 

-15.4 

7.3 

31 

1/928 

-11.9 

8.8 

790 

2<345 

-12.1 

-17.9 

2,919 

-6.8 

27 

12.1 

2,919 

-e.o 

27 

6,1 

29 

-8,9 

-17.6 

9.1 

31 

2/432 

-13.4 

10.7 

700 

2,663 

-14.3 

-20.2    28 

3,073 

-1.3 

-13.4 

27 

14.3 

3/091 

-11.0 

27 

8,5 

29 

-11,4 

-20.1 

10.0 

31 

2/980 

-16.9 

13.0 

690 

3,430 

-17.1 

-23.1    27 

3,698 

-4,3 

-17.0 

27 

16.3 

3,687 

-15.5 

27 

10,0 

29 

-14.9 

-22.9 

10.7 

31 

3/590 

-19.2 

19.2 

600 

4,029 

-20.1 

-27.3    27 

4,2*8 

•7.6 

-19.5 

27 

18.4 

4,329 

-3.1 

-19.0 

27 

10,4 

29 

-18.3 

-26.5 

11.9 

31 

4,172 

-22.2 

18.2 

390 

4,664 

-23.9 

-31.4    27 

4,996 

-11.7 

-24.3 

27 

20.4 

5/009 

•7.6 

-22.3 

27 

11,3 

29 

-22.4 

-30.6 

12.0 

31 

4/829 

-26.7 

21.9 

900 
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27 
27 
27 


1.0 
4.9 
6.0 
9.2 
11.7 
11. » 
19.5 
17.2 
19.9 
22.4 
29. P 
2«.9 
30.9 
31.2 
29.9 
23,7 
22.9 
20.7 
l»,6 
16.8 
14,(1 
13.3 
11.9 
9.7 
6,7 
6,9 
9.2 


5«5 

I.Ota 

1.472 
1.996 
2.472 
3.016 
3.592 
4.211 

4.870 

5.5»3 

6.351 
7,200 
8.129 
9,167 
10.391 
11.763 
12.600 
13.567 
711 
16,100 
17,469 
18,281 
19,223 
20,339 
21,707 
23,473 
602 
25,985 
27.809 
30,432 


■25.6 

-32.0 

•39.2 

■47.2 

■54.6 

■58.8 

■99,2 

■96,6 

■99, 

■61,6 

■65,1 

-65,2 

-64,2 

-64,0 

-64,0 

■61. 

■60.9 

■58.7 

■56.7 

■52,3 


-^9,4 

-34,5 
-39.8 


17. 

19. 

21.8 

24.0 

26.3 

31.6 

34.9 

32." 

31." 

2«.l 

25. 

19. 

16.0 

14 

in.l 

7,8 


13,8 
17, 


l.ltd 

186 

978 

989 

1.406 

1.667 

2.364 

2.889 

3,448 

4.049 

4.6*4 

9.377 

6.114 

6.934 

7,833 

6,845 

10,019 

11,439 

12.292 

13,260 

,430 

15,877 

17,293 

18,133 

19,101 

20,237 

21,674 

401 

24,524 

25.907 

27.703 

30.218 


■16,2 
■13,2 
■11,2 
■13.3 
■16.5 
•20.0 
•24.3 
•29.4 
■35.0 
■  40.3 

•  49.9 
•51.3 
■94,8 

•  99,5 

■54.5 
•54.1 
■53,9 
•56,1 
•97,6 
•58.7 
•59,3 
•60.3 
•61.5 
•62,5 
•62.2 
•62,2 
'60,2 
•59,1 


•17,6 
•  15,4 
•17,8 
•21.5 
•?5,3 
•'9,6 
•34.1 
•37,3 
•40.1 
•42,0 


7,6 
11,4 
13,1 
15.4 
17.7 
20,2 
21,7 
24,9 
29,2 
32,9 
33,8 
32,3 
27,4 
29,1 
23,0 
20.6 
17,6 
16,7 
19.8 
I'.O 
10.9 
8,6 
6.7 
7.6 
9.9 
12.2 
16.3 


210 
147 
943 

959 

1.402 

1.870 

2.363 

2.893 

3.491 

4,096 

4,692 

5,394 

6,139 

6,970 

7,880 

t>,903 

10.085 

11.507 

12.399 

13.349 

14.514 

15.932 

17,334 
li>,169 
19,129 

20,299 
21,641 
23,420 


25,939 
27,742 
30,354 


•10. 
-9.7 


•49,3 
•94,2 
•95,9 

•54,8 

•54.0 

•95.1 

■97,1 

•99,1 

•60.1 

■61.0 

•61,6 

•61, 

■62.0 

■61,9 

•60,1 

•97,3 

•90,4 


2.4 

3.6 

9.0 

6.1 

7.2 

8,8 

10.6 

13.1 

19.3 

17.0 

18.8 

20,3 

23.1 

29.7 

29.2 

29.6 

29.6 

27,2 

23,5 

21.0 

18,9 

19,2 

13,5 

11.3 

9.2 

8,1 

7,2 

8,1 

9,6 

11.8 


273 

18<, 

593 

1,029 

1,486 

1.970 

2.480 

3.029 

3.602 

4.226 

4.989 

5.604 

6.370 

7.225 

9.199 

9.205 

10,400 

11,919 

12,654 

13,619 

14,758 

,139 

17,907 

16,321 

19,264 

20.378 

?l,7<.7 

23,537 

,685 

21,108 

,971 

30,681 

33,08a 


-.2 

-.4 
-1,1 
-3,2 
-5,9 

-9,1 
-U, 
-19,1 
-19.4 
-24.6 
-30.8 
-37.7 
-45.2 
-92.7 
-59,9 
-59,5 
-99,4 
-60,6 
-63,1 
-64,7 
-64.7 
-64.5 
-63.7 
-62.3 
-55.3 
-56.9 
-54,0 
-49,3 
-39,5 
-36,5 


-9.3! 

-10. II 

-10. 4| 


-23.2 
-26. l| 
-29.41 
-33.9 
-40. 7j. 
-46,7! ; 


3.1 
9.5 

9.1 
11.3 
13.0 
14.1 
16.2 
18.2 
19.8 
23.1 
29.5 
27,9 
30.0 
32.3 
39.0 
34.0 
32,1 
J7,9 
24,1 
22,8 
16,4 
19,0 
12,1 
10,5 

9,4 
11,5 
13,1 
16,6 
19.7 
30,4 


1010    M8 


MUNTINCTOM  W, 
992  N» 


Ul 
105 
592 

1,021 

1,510 

2,024 

2,567 

3.145 

3.758 

4.413 

5.112 

5.869 

6.687 

7.567 

8.576 

9.688 

10.951 

12.423 

13.268 

14.209 

15.280 

16,539 

17,773 

18,521 

19,413 

20,502 

21,866 

23,667 

,834 

26,286 

'S,l»2 

30,893 

33,293 

35.597 

37,139 


24,4 

21,4 
16.3 
15.7 
14.4 
12.8 
11.0 
7.8 
3.6 
-.5 
-5.0 
•10.0 
•16.1 
•22.9 
•31.4 
•41.5 
•53,6 
•60.7 
•68.2 
•76.3 
•83.7 
•83,6 
•79,3 
•72,4 
•67,0 
•62,6 
•56,6 
•53,1 
•49.5 
•46.7 
•43,1 
•40.6 
•38,6 
•36,3 


11,3 
2,2 


5,3 

4,9 
11.9 
11. 8 
10.6 
9.5 
7.8 
6.9 
7.2 
7.0 


6.0 
8.0 

10,0 

13.6 
9.0 
1.2 
7.5 

13.0 

16. 

18, 

16.2 


11 
93 

531 

997 

1.479 

1.986 

2.517 

3,090 

3,692 

4.336 

5,024 

5.769 

6,569 

7.457 

9.434 

9,526 

10,778 

12.290 

13,099 

14,090 

15,145 

t6,449 

17,737 

16,512 

19,425 

20,9>7 

21,904 

23.699 

24,650 

26,276 

28.137 

30.633 

33.264 


19,9 
20.1 
16.0 
14.7 
U.7 
9.9 
8.6 
6.3 
2,6 
-1.1 
-5.3 
■10.2 
■14,9 
■20.1 
•26.9 
•34.9 
■43.0 
■53,2 
■59.2 
■69.0 
■70.8 
■75.5 
■76.0 
•72.6 

•  69.4 
•64.7 
•61.3 
■58.6 
■56.4 
■53.1 
•49,3 
•42,6 

•  39,4 


15,5 
13.4 
U.5 
7,9 
2.1 
-5.2 
•10.0 
•13.7 
•17.1 
•20.7 


1.5 

1.4 

,7 

2!7 

3.2 

4.9 

7.4 

ll.O 

14.2 

16.2 

18.4 

21,8 

25,0 

28.9 

33.7 

39.6 

42.1 

42.4 

37.1 

29.4 

21.0 

10.3 

6.1 

1.4 

1.7 

1.8 

3.6 

3.9 

6.0 

11.2 


246 

182 

586 

1.016 

1.466 

1.946 

2,450 

2,991 

3,564 

4,176 

4,877 

5,539 

6,301 

7,146 

9.074 

9.114 

10,305 

11,732 

12.573 

13.541 

•  686 
16,078 
17,496 
19,276 
19,224 
20.346 
21.723 
23,911 

•  697 
26,079 
27.916 
3U.616 


-2.9 
-3.5 


-22.2 
-27.1 
-32.6 
-39,2 
-46,5 
-53,5 
-57,6 
-98,4 
-57,9 
-59.3 
-61,6 
-62,6 
-63,2 
-63,6 
-62,9 
-62,0 
-99,6 
-97,5 
-95,1 
-50,4 
-43,3 


-7.3 
-9.2 


4.7 
7,7 
10. 
12.9 
14.7 
15.1 
17.1 
19, 
21,9 
25, 
26, 
29,7 
32.1 
31.8 
34, 


28,9 
24,5 
21.1 

15.8 
13.9 
10,6 
9,0 
7.7 
9.3 
11.3 
13.9 


944 

992 

1.385 

1,846 

2,331 

2,959 

3,410 

4,009 

4,642 

5,331 

6,068 

6,887 

7,786 

8,797 

9,969 

11,393 

12,237 

13,232 

14,407 

15,839 

17,260 

16.105 

19,072 

20,211 

21,595 

23,373 

24,4«3 

25,869 

2  7,6  56 

30,205 

32,511 


-16.6 
-15.0 
-13.9 
-13.5 
-14.2 
-15.8 
-18.4 
-21.6 
-25.6 


-51. 

-99.1 

-94.7 

-92.8 

-92.7 

-93.4 

-54.9 

-56. 

-57.7 

-59,1 


■27.9 

■31. 
■36.3 


10 
12.9 
15. 
17.9 
19, 
21.9 
24, 
23, 
22.9 
20.4 
19.0 
17.7 
16.3 
13.3 
12.3 
10.9 
6.7 
7.9 
6.9 


100 
164 
395 

1,029 

1,498 

1.994 

2.520 

3.072 

3.656 

4.291 

4.997 

5.690 

6.471 

7.336 

8.282 

9.339 

10,545 

11,966 

12,792 

13,743 

14,866 

16,223 

17,560 

18,399 

19,284 

20,386 

21,749 

?i,534 

2-, 688 

26,104 

27,971 

30,644 


J4CKS0N,  "155. 
1008  MB 

5.6 

5.6 
5.9   -i 

6.7  -: 

5.6   - 

4.1   -I 
1.9  -11 


-.4 
-3.4 
-7.2 
-11.3 
-15.9 
-21.4 
-28,0 
-35,1 
-43,2 
-91.9 
-6U.9 
-62.6 
-62. S 
-64.1 
-67,1 
-68,7 
-69,0 
-67,9 
-66.0 
-63,1 
-99,5 
-57,6 
-95,0 
-50,7 
-45,2 


-19.6 
-24.4 
-27.3 
-31.9 
-37.2 
-43.3 


1.0 
1.9 
2.8 
4.9 
6.6 
7.9 
10.1 
12.2 
13.5 
15.3 
16.1 
18,6 
20.7 
22.3 
25,0 
29,5 
32.1 
39.8 
39.8 
32.8 
29.0 
24.4 
18.9 
15.8 
12.3 
11.7 
11.6 
15,0 
16,9 
2^,6 
23,6 


J4C«S0NVILIF, 
1021  HS 


HtlUflf    INT,  4P  N¥ 
1020  M8 


JOHNSTON  IS,.  P4CIFK  4RE4 
1012  KB 


KINO  S41M0N 
1016 


31 


5 

174 
600 
1,050 
1.523 
2.021 
2.943 
3.105 
3.688 
4.327 
4.9«2 
5,732 
6.512 
7.387 
9.339 
31  9.403 
31  10,616 
31  12,043 
31  12,674  I 
31  13,630  I 

998 
28  |16,316 
27  117,693  I 
27  18,448 
27  19,369 
27  |20,473 
27  21,645 
27  23,648 
27  24,912 
27  26,291 
23  '28,140 
1>   30,864 


7.3 

10,0 

10,3 

9,0 

7,5 

5,9 

3,7 

.6 

-2.6 

-6.0 

■10.1 

■14.7 

■19.9 

26.2 

•33.4 


•61.7 
•61, 


•54,1 
•51.5 


5.1 
5.6 
3.6 

1.0 
-2.9 

-6.1 

-9.5 
•12.4  127 
•15.6  |27 
■19.4  |2« 
•?1.9  '27 
•25.4  )27 
•30.7  127 
•37,7  27 
•43,2  127 
•49,1  l27 

27 


27 


2.7 

1. 

2. 

4. 

6,9 
9.2 

10.1 
11.7 
14.9 
16.4 
19.2 
21.7 
24.4 
26.7 
30.0 
31.6 
36.0 
36.0 
34.0 

30.6  pn 
25.1  30 
17.9    28 

14.1  29 
11.8    27 

10.7  24 

13.2  23 

16.3  |2? 
17,4 
18,1 
18,1 


21,1 


5 

163 
574 
996 
1,445 
1,921 
2,428 
2,960 
3,530 
4,137 
4,784 
5,490 
6,246 
7,084 
8,005 
9,041 
10,234 
11,665 
12,519 
13,496 
14,697 
16,062 
17,497 
18,285 
19,242 
20,373 
21,793 
23,541 
24,696 
76,095 
27.935 
30.609 


-2.6 
-3,9 
-4,5 
-5,3 

-6.2 

-7.9 
-10.1 
-12,5 
-15.8 
-19.8 
-24.3 
-29.3 
-14.7 
-40.7 
-46.9 
-92.1 
-95.6 
-55.7 
-95.4 
-57. 
-59.1 
-61.4 
-61,5 
-61, 
-61,7 
-61, 
-99,6 
-98,9 
-95,5 
-91, 
-44,5 


-9.0 
-9.6 
-12.8 
-13.1 
-13.1 
-16.0 
-16.9 
-21.7 
-24 


6.1 
9.3 

10.9 
13.1 
14.9 
17,9 
19.5 
21.0 
24.3 
27,9 
32.6 
36.2 
35.6 
32.3 
31.3 
29.9 
26.9 
23.7 
21.7 
16.4 
13.1 
11.5 
9,8 
6,1 
7,0 
9.3 
11,6 
17,6 


104 

S46 

1.010 

1,491 

1,996 

2,533 

3,105 

3,704 

4,356 

5,038 

5,792 

6,595 

7,489 

8,470 

9,575 

10.938 

12.319 

13,170 

122 

15,209 

16,496 

17,760 

19,523 

19,424 

20,519 

71,991 

71,686 

74,840 

26,271 

28,199 

30,869 


23,4 
22.5 

16,6 

14,7 

11,6 

10.9 

9.7 

7.1 

3.7 

-.2 

-4,5 

-6.9 

-13.9 

•19.1 

•24.9 

•31.6 

•41.0 

-52.2 

•96.6 

-65,6 

•73,0 

•79,1 

•79.6 

-76,7 

-70,8 

•65.2 

-61,4 
•96,3 

•99,7 
•91,6 
•47.1 
•42.4 

•40,5 


16.6 
15.7 
13.9 
U.9 

7.3 
-2.3 
-9.7 

3.1 
16.3 
U. 
24. 
77.6 
32. 
.1 
.2 


9.3 
11.? 
14.2 
19.1 
21.6 
29.9 
29.9 
33.3 
35.1 
34,5 
31,7 


8,5 

14, n 


3 

143 
585 

,044 
,525 
,032 
,565 
,134 
,732 
,377 
,099 
,803 
,599 
,479 
,441 
,517 
,739 
,174 
,009 
.962 
.070 
,400 
,707 
,489 
.403 
.909 
.893 
.712 
.879 
,376 
.221 
.936 
.352 


10.5 

7.9 

4.9 

1. 

-1.5 

-6.1 

-11. 

-16.9 

-23.9 

-30.9 

-39,3 

-48,9 

-5«,l 

-60,9 

-63,6 

-67,7 

-71,9 

-73,4 

-72,4 

-66,5 

-63,6 

-59,3 


10.1 
13. 


3.0 

4.9 

9.4 

4.3 

1.9 

1.2 

2.6 

4.6 

6.8 

8.9 

10.2 

11.7 

12.7 

14.1 

16.3 

19.4 

25.0 

29,6 

29.3 

29,1 

26,1 

20,9 

14,8 

10,7 

10.4 

11.0 

11.2 

11.7 

6.1 

9.5 

8.9 

8.7 


137    ■ 

512 

993 
.39,1 
.968 
.365  ■ 
,i92  ■ 
.490  ■ 
.043  ■ 
.6811  - 
.373;  ■ 
.112  ■ 
.932  ■ 
.632  ■ 
.846  ■ 
.016  ■ 
.420  ■ 
,264  - 
.248  - 
.418  ■ 
.652  - 
,281  - 
,133  - 
,116  - 
,276  - 
,692l- 
,509|- 
,662    ■ 


-14.6 
-16.1 


9.2 
9.6 
6.3 
7.5 
9.3 
10.0 
10.3 
12.0 
13.2 
13.6 
14.9 
19.9 
19.4 
19,6 
IJ,6 
11,7 
10,6 
9,5 


See   refereoce   note  at   eod  of    tBt>le 


RAWINSONDE  DATA 


Average  monthly  volu 


JANUARY    1969 


KORPS.  C4»DLinE  IS. 

KlJTZESUE,  ALASKA 

KriAJALEIN,  MARSHALL 

IS, 

LAKE  CHARLES,  LA. 

LANDER,  WYO. 

• 

1007  UK 

1022  HP 

1009  HS 

1018  MB 

621  HB 

Resultsnt 

' 

Re 

suUant 

Resultant 

■0 

ReBuItant 

Reeultant 

e 

a 
s 

i 
1 

0 

1 

1 

1 

a 

£ 

wim 

•s 

i 

s 

1 

9 
1 

1 

1 

Wind 
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2 
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<2 
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wind 

s 

1 
1 

1 
1 

& 

a 

Wind 

i 
1 

i 

3 
i 

1 
1 

i 

a 
e2 
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Wind 

3 

1 

d 

i 

1 
3_ 

I 

1 

6. 
2 

i 

d 
5 

1 

d 
% 

SHK^ACt 

31 

30 

27.1 

23.4 

07 

4.5 

29 

5 

-17.0 

-21.7 

11 

8.4 

31 

4 

26.3 

22.3 

06 

9.2 

31 

5 

9.4 

7.2 

09 

1.7 

31 

1,696 

-5.6 

-12.2 

24 

.5 

1000 

31 

95 

26,4 

22.6 

07 

5.5 

29 

165 

-19.9 

12 

10.9 

31 

81 

25.7 

21.6 

06 

9.0 

31 

152 

10.2 

6.5 

3,4 

124 

950 

31 

541 

22.8 

18. 9 

07 

10.4 

29 

558 

-12.5 

-16.4 

13 

9.4 

31 

531 

22.2 

19.6 

06 

10.8 

31 

590 

10,1 

3.5 

4,5 

532 

900 

31 

I1OI6 

19.9 

15.1 

07 

11.2 

29 

969 

-12.2 

-16.2 

15 

6.2 

31 

1,000 

19.0 

16.2 

07 

9.9 

31 

1,030 

9.6 

.4 

3.8 

965 

850 

31 

1>310 

17,1 

10.5 

07 

10,0 

29 

1,405 

-12.9 

-16.7 

17 

4.8 

31 

1,491 

16.4 

12.2 

07 

8,1 

31 

1,503 

8.1 

-2.9 

4.4 

1,422 

800 

31 

2>024 

15.7 

4.9 

07 

8. A 

29 

1,866 

-14.3 

-19.1 

19 

3.8 

31 

2,006 

14.4 

7.3 

07 

5.7 

31 

2,003 

6.6 

-6.7 

6.0 

1,900 

-2.5 

-12.3 

2S 

1.6 

750 

31 

2j5ft9 

13.4 

0« 

8.4 

29 

2,353 

-15.7 

-21.3 

21 

4.1 

31 
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-34,4 

-40.2 

29 

27.3 

7,067 

-34.6 

-41.6 

27.2 

31 

7.997 

-14.3 

-32.6 

C7 

>.<• 

350 

31 

8,016 

-40.8 

-44.1 

29 

37.7 

8,999 

-20.7 

-3^.6 

03 

l.^ 

31 

8.006 

-41,0 

-44.5 

29 

29.3 

7,988 

-40.6 

-43.5 

30.1 

31 

8,966 

-21.2 

-36.6 

07 

6,7 

300 

31 

9,049 

-48.0 

29 

36,7 

9,711 

-29.0 

-43.3 

0^ 

.6 

31 

9,039 

-47,6 

29 

32.5 

9,025 

-46.5 

33.2 

31 

9,709 

-29.6 

-49.7 

08 

9,3 

250 

31 

10,231 

-59.2 

29 

35,9 

10,989 

-39.2 

-51.6 

17 

,5 

30 

10,227 

-54,4 

27 

34.1 

10,219 

-52.3 

34.5 

31 

10,976 

-39.9 

-53.9 

11 

4,2 

200 

31 

11,642 

-98,5 

27 

38,4 

30 

12,^77 

-51.7 

22 

2,1 

30 

11,642 

-58,2 

27 

3^.9 

11,649 

-36.2 

34.1 

31 

12,462 

-52,4 

13 

6.9 

175 

31 

12,483 

-97.9 

29 

36,4 

3n 

13,330 

-56.6 

20 

3,9 

30 

12,483 

-57,6 

29 

32.1 

12,494 

-56,6 

31.7 

31 

13,311 

-59,5 

12 

7.9 

150 

31 

13,458 

-56,6 

29 

32,3 

jn 

14,282 

-66.0 

19 

♦.7 

30 

13,456 

-57,1 

29 

29.9 

13,472 

-56,2 

29.6 

31 

14,256 

-67.2 

12 

9.1 

125 

31 

14,612 

-97.9 

27 

27,9 

3n 

13,368 

-73.6 

16 

3.^ 

30 

14,612 

-57,9 

29 

25.6 

14,623 

-57,0 

25.7 

30 

15,335 

-75,0 

10 

9.7 

100 

30 

16,016 

-59,5 

29 

19,1 

30 

16,647 

-91,2 

10 

4.0 

30 

16,012 

-60.2 

29 

20.2 

16,028 

-59,3 

21.3 

30 

16,606 

-91.9 

08 

9.6 

«0 

30 

17,405 

-61.9 

29 

17.0 

30 

17,895 

-90.7 

09 

9.0 

30 

17,3°6 

-62,4 

28 

16.3 

17,422 

-60,6 

17.0 

30 

17,847 

-92.9 

09 

12.3 

70 

30 

18,231 

-62.5 

29 

14,4 

30 

18,658 

-75,3 

09 

12.2 

30 

18,216 

-63,0 

29 

13.9 

18,250 

-62,1 

P. 7 

30 

18,602 

-76,6 

09 

9.4 

ftO 

30 

19,179 

-63.6 

29 

IP. 7 

30 

19,562 

-70.3 

09 

17.1 

29 

19,161 

-63,7 

27 

11.7 

19,201 

-63.2 

11.3 

30 

19,502 

-71,3 

09 

9.9 

50 

29 

20,297 

-63.9 

29 

7.9 

30 

20,661 

.64,6 

09 

21.2 

29 

20,277 

-63,9 

29 

9.9 

20,327 

-62.6 

10.4 

30 

20,990 

-67,0 

09 

16.4 

♦  0 

27 

21,676 

-63.4 

29 

6.1 

30 

22,041 

-59,7 

09 

24.4 

27 

21,648 

-63,4 

29 

9.6 

21,703 

-62.3 

9.7 

30 

21,956 

-61.9 

09 

,i2.9 

30 

2? 

23,447 

-62.1 

29 

6.1 

23,961 

-59,3 

09 

25.0 

25 

23,414 

-62.2 

29 

9.0 

23,481 

-60.6 

10.2 

30 

23,776 

-52.6 

09 

9.1 

?5 

2^ 

24,576 

-61.2 

29 

9.5 

25,033 

-52,3 

09 

22.9 

24 

24,939 

-61,1 

29 

9.9 

24,6'0 

-59.0 

12,2 

26 

24,965 

-50.3 

26 

3.4 

20 

19 

25,996 

-99.7 

29 

11.6 

26,498 

-48,4 

09 

19.6 

24 

?5,9'2 

-58,6 

29 

13.2 

26.023 

-57.5 

13.4 

27 

26,435 

-47,0 

26 

n.o 

15 

17 

27,907 

-56.9 

27 

19.9 

28,402 

-44,6 

09 

16.3 

2? 

27,753 

-54,9 

27 

17.3 

27.947 

-53.9 

18.4 

27 

211,348 

-44.7 

27 

14.3 

10 

A 

30,^45 

-49.1 

31,152 

.39,4 

09 

14.3 

16 

30,392 

-47,6 

27 

26.1 

30,496 

-46.4 

23,6 

24 

31,079 

-41,4 

27 

11.8 

7 

14 

32,793 

-39,9 

26 

37.1 

21 

32,911 

-36.6 

34.6 

15 

33,926 

-37,7 

27 

9.9 

5 

5 

15,036 

-33,9 

' 

35,343 

-26.5 

l>DRTl4^ 

0,     "41 

NF 

•                 QUILLAVUTE,    v, 

4?1- 

, 

Rl 

RIO   CITV,    S, 

nj 

K. 

5T    ClOUt.,     M|MN. 

•               ST    PAUL     IS.,     414^ 

(6 

101 

9    MB 

1002   H9 

901    MB 

990    MB 

1012    MB 

siJRFice 

n 

20 

-6.7 

-12.9 

29 

2.5 

-1,1 

-2.4 

? 

1,1 

30 

966 

-11.9 

-16.6 

03 

1,6 

316 

-16.2 

-19.9 

29 

1.1 

31 

10 

-,1 

-2.1 

4.9 

1000 

137 

3' 

2.7 

30 

163 

162 

31 

107 

3.9 

950 

941 

-9.9 

-11.0 

30 

3.1 

479 

-1.7 

-4.3 

30 

561 

992 

-14.1 

-16.8 

31 

916 

-2,9 

-5.2 

7.3 

900 

963 

-6.3 

-12.6 

29 

3.7 

909 

-3.9 

-6.1 

30 

977 

03 

.9 

962 

-11.2 

-14.0 

31 

943 

-4,8 

-9.3 

9.8 

8  50 

1,410 

-7.^ 

-13.5 

29 

1,359 

-6.6 

-9.4 

30 

1,417 

-7,9 

-11,9 

29 

3,4 

1,402 

-10.9 

-19.0 

31 

1,393 

-6,0 

-13.0 

9.7 

800 

31 :  i>8>i 

-9.6 

-19.9 

29 

6)4 

1,8'0 

-9.3 

-13.5 

30 

1,892 

-5,3 

-11.2 

27 

7.1 

1,969 

-15.4 

31 

1,666 

-8.  1 

-17.2 

9,7 

750 

31  '    2,378 

-10.8 

-16.9 

29 

9.2 

2,925 

-12.4 

-17.6 

30 

2,396 

-6,1 

-12.5 

29 

10.4 

2,366 

-10.3 

-17.6 

11 

2,3*9 

-10.6 

-20.6 

9,9 

700 

31  .    2,908 

-12.9 

-20.9 

29 

10.1 

2,851 

-15.8 

-21.2 

30 

2,937 

-8,6 

-19.2 

29 

12.6 

2,697 

-12.6 

-20.5 

31 

2,693 

-13.6 

-24.9 

JO, 4 

650 

31       3, ♦66 

-19.6 

-23.1 

27 

12.2 

3,404 

-19.2 

-24.5 

30 

3,903 

-12,3 

-18.7 

28 

14.4 

3,455 

-19.2 

-23.7 

31 

3,453 

-16.6 

-26.2 

11.2 

600 

31       ♦,07l 

-27.1 

27 

14.6 

3,997 

-22.9 

-26. e 

30 

4,119 

-16,2 

-22.3 

28 

16.1 

4,0*2 

-18.6 

-27.6 

31 

4,091 

-20.4 

-29.7 

10.9 

950 

31      ^,706 

-22i6 

-31.7 

27 

16,3 

4,627 

-26.8 

-33.7 

30 

4,761 

-20,4 

-26.9 

29 

18.9 

4,699 

-22.7 

-31.7 

31 

4,697 

-24,4 

-33,7 

12.1 

500 

31       5, ♦07 

-27,2 

-35.4 

26 

19,1 

3ll    5,313 

-30.6 

-37.5 

30 

9,469 

-24,6 

-31.4 

29 

20.4 

5,3«9 

-27.4 

-39.6 

il 

5,379 

-29.2 

-36.  I 

13.4 

♦  50 

31      6,150-32.3 

-39.5 

26 

20,3 

31       6,059 

-34.8 

-40.6 

30 

6,216 

-30.4 

-36.0 

29 

22.4 

6,145 

-32.4 

-39.3 

30 

6,129 

-34. u 

-41.0 

13.6 

♦  00 

31       6,9«0i-3e.O 

-43.0 

26 

22,7 

-39.4 

-42.5 

30 

7,091 

-36.3 

-39.9 

29 

25.0 

6,971 

-38.1 

-42.6 

30 

6,950 

-39.6 

-43.4 

12.6 

350 

31       7, 8«8  1-43.5 

-46,0 

26 

25,0 

-44.9 

-40.6 

30 

7,969 

-42.9 

-42.0 

29 

27.0 

7,877 

-44.  9 

30 

7,650 

-45,9 

14.2 

300 

31       8,913    -♦8,9 

27 

27,1 

-49, 1 

30 

9,999 

-49.9 

29 

30.3 

8,697 

-9C.2 

30 

6.862 

-52.2 

14.0 

250 

31    10,099-53.1 

29 

27,9 

-51,9 

30 

10,163 

-56.4 

29 

30.5 

10,073 

-59.2 

30 

10,026 

-57.7                     23 

12.5 

200 

3n    11,536   -95.7 

29 

24,6 

-93,4 

30 

11,970 

-57.6 

29 

29.2 

11,492 

-55.8 

30 

11,429 

-58.0 

22 

13.0 

175 

3n    12,3»9  |-5^.9 

27 

22.6 

-93,9 

30 

12,419 

-56.3 

28 

27.3 

12,345 

-54.9 

29 

12,292 

-55.3 

|23 

10.9 

150 

30    13,375  '-5^.5 

27 

19.9 

\i',ni 

-93,7 

30 

13,396 

-59.4 

29 

25.0 

13,334 

-53.9 

29 

lj,266 

-54.0 

10.0 

125 

30    U,9J9    -95.8 

27 

19.0 

-54,3 

27 

14,557 

-56.2 

29 

21.7 

14,904 

-54.6 

29 

14,439 

-93.9 

9.3 

100 

2»  ;15,9f  1  1-58.1 

27 

19.0 

-55   6 

29 

14,969 

-57,9 

27 

17.6 

19,927 

-56.2 

29 

15,872 

-54,3 

6.5 

80 

25    17,358  i-AO.O 

29 

14.1 

-57*0 

27 

17,372 

-59,3 

27 

16.9 

17,337 

-59.3 

29 

17,301 

-59,0 

7.2 

70 

2«    19,191  (-«0.3 

27 

12.4 

-56,2 

27 

lb. 206 

-60.9 

29 

13.9 

16,174 

-59.6 

29 

111,154 

-59,2 

6.6 

40 

29    19, 149  1-61.2 

29 

10.9 

-98    9 

27 

19,16  1 

-62.1 

29 

10.1 

19,135 

-60.9 

29 

19,132 

-99,5 

6.1 

50 

29    ?o,290   -61.7 

29 

9.1 

2U.240 

-59.4 

27 

20,2'9 

-62,3 

29 

7.3 

20,265 

-61.3 

29 

20.292 

-56,2 

4,9 

♦  0 

27    21,653    -62,1 

29 

9,4 

2*-  i  21,633 

-6C.6 

26 

21,665 

-62,7 

29 

6.9 

21,642 

-62,0 

29 

21,709 

-96,8 

4,0 

30 

27    ?3,^?6    -60.9 

29 

9.5 

241,23, 409 

-61 .2 

2^ 

23.435 

-62,6 

29 

6,6 

23,423 

-62.6 

6.  1 

29 

23,528 

-57, « 

2,1 

25 

27    ?4,573    -59,8 

29 

9.6 

23i24,9'>7 

-61.7 

2? 

24,964 

-62,0 

29 

7,5 

24,549 

-61.6 

29 

24,679 

-57,6 

1,6 

20 

2*    25,9*5    -99,5 

29 

11  .6 

25,921 

-61.7 

19 

29,946 

-60,7 

29 

9,4 

25,935 

-60.5 

20 

2" 

26,097 

-97,4 

07 

,9 

19 

21    27,792    -56,0 

29 

17,6 

27,711 

-61.  I 

15 

27,756 

-98,7 

27 

11.7 

27,736 

-99.3 

2" 

26 

27,906 

-57, 1 

04 

3.6 

10 

20    30, ^05    -♦9,^ 

27 

29,4 

30,291 

-97.7 

13,9 

7 

30,326 

-13,1 

21 

30,47> 

-56,9 

|04 

5.7 

7 

1*    32,743    -♦♦,2 

27 

♦  3.7 

32,601 

-55!2 

17 

32,749    -96.51                  01 

6.0 

9 

13    35,037   -36,9 

note   at    eod   of    tftble 


RAWINSONDE  DATA 

Av«rag«  moDtbly  values 


JANUARY   1969 


S4LT    LiKC    CITV<     UTIH 


SAN   HKOLJS,    C«lIF, 
995    N' 


S'JRfACE 

loot) 

950 

9f)0 

a:o 

800 
750 
700 
650 
60C 
550 
SOO 
<>50 
iiOO 
350 
300 
250 
2-10 
175 
150 
125 
100 
SO 
70 


«.70> 
5. 405 
<iil53 
ti>9Hi. 
7,897 
«<9;5 
10<109 
11,539 
12,390 
13,371 
\'-,i2i 
15,937 
17,31.3 
le.l'O 

19,139 

20,271 
21,657 
23, 4H 
2"., 569 
25,957 
27,756 


53.7 
-54.9 
•55. » 
•'6.2 
•57.1 
•57.6 
•f«.J 
•59.3 
■60.1 
•61.0 
■6)  .6 
•62.0 
•61.8 
•61.7 
•59,0 


6,2 

7.8 
10.6 
12.1 
1?.9 
16.1 
19.3 
21,7 
23.9 
26.5 
29.5 
33.2 
35.9 
36,4 
33,5 
27,9 


1,288 

l»7 
563 
,002 

,<.57 


27 

,0  26 

24 

19 


-,2 
-3.3 

-6,11 
•10.4 
'14,0 
•16.2 
•22.6 
•27.8 
•33.5 
■40.3 
•47.7 
•55.0 
•56.2 
•58.7 
•58.1 
•59,1 
■60.9 
■62.1 
■62.4 
■63,0 
■63.1 
■63.9 
■62.4 
.61.4 
.59.9 
.57.9 
■50.3 


-6.2 

-6.0 
-10.4 
-13,7 
-16.3 
-19.4 
-'3.0 
-78.0 
-32.6 
-38.7 
-43.0 


27.4 
31.8 
34.9 
38.1 
37.8 
35.1 
29.0 
27.6 
23.5 
18.3 
14.6 
10.5 
7,6 
6.4 
6.5 
6.9 


124 
131 
5(2 

1,015 

1,990 
2,517 
3,077 
3,668 
4,302 
4,975 
5,710 
6,495 
7,362 
8,311 
9,373 
10,584 
12,017 
12,850 
13,806 
14,928 
16,2I'3 
17.620 
13,421 
19,349 
20,452 
71,810 
23,590 
74,732 
26,149 
28,007 
30,661 


10.6 

12.2 

10.6 
9.0 
6.7 
3.9 
1.1 
-2.1 
-5.6 
-9.9 
•15.1 
•20,4 
■26,7 
•34,0 
•42.0 
'50.6 
•56. t 
'61.1 
'61.7 
'64.4 
'67,6 
'68.6 
'67,8 
'67.5 
'66,0 
'63.9 
'60.5 
'58,2 
'55.6 
'51.5 
'45,6 


5,3 

,8 
-2.5 
-5,5 

-9,6 
•13,6 
■16,5 
■19.5 
■  23,5 

•  27,5 

•  32.4 
•38,4 
•43.0 
•48.4 


2,8 
4.2 
'.9 
8,0 


23,1 
26.3 

27,7 
32,2 

37,0 
35.1 
37.6 
29.3 

24.0 
17.7 
14.4 
11.6 


129 

573 

1,038 

1,572 

2,030 

2,569 

3,135 

3,739 

4,367 

5,074 

5,877 

6,630 

7,522 

6,500 

9,595 

10,842 

12,302 

13,146 

14,096 

15,197 

16,504 

17,762 

18,547 

19,445 

20,543 

21,922 

73,730 

24,897 

26,351 

26,257 

30,962 

33,284 


21.7 
22.3 

19,4 
16.1 
13.3 
10.7 
8,6 
6,6 
4,2 
1,0 
-3,3 
-6,5 
•13.9 
-19.4 
■26.5 
■34.6 
•44.2 
■54.7 
-59.8 
-65.0 
■70,5 
■75,7 
■77,9 
■76,4 
■70,8 
-64,5 
-60,3 
■56,4 
■52,9 
■46,7 
■45,5 
■43,2 
■39,6 


1.6 
4.1 
6.1 


3.2 

1.4 

2.1 

3,1 

4,7 

6.3 

9,2 

11.9 

15,7 

20.5 

24.6 

29.8 

29.6 

2*. 8 

20.6 

15,2 

7,6 

3.4 

1.1 

.5 

1.7 

4.9 

6,0 

3,3 

.2 


174 
130 
562 

1,014 

1,490 

1,990 

2,516 

3,073 

3,664 

4,295 

4,970 

5,695 

6,4»0 

7,336 

0,283 

9,340 

10,542 

11,959 

12,790 

13,745 

14,867 

16,222 

17,573 

18,374 

19,302 

20,405 

21,763 

23,540 

24,682 

26,096 

27,946 

30,635 

33,049 

35,392 


12,6 

11,1 
9.1 
6,4 
3,5 
,7 
-2,5 
-6,4 
-11,0 
-16.1 
-21,6 
-27,7 
-35.1 
-43.3 
-52,3 
-59,9 
-61,5 
-62.0 
-64.2 
-67.2 
-66.4 
-68.0 
-67,4 
-66.3 
-64.1 
-60.0 
-58. S 
-55.1 
-51.5 
-44,5 
-39.3 
-35.4 


3.2 

-1.5 

-4.6 

-6.4 
-11.6 
-14.7 
-IS.l 
-70.7 
-25.5 
-29.5 
-31.8 
-38,2 
-45.5 


2.6 

3,9 
5,1 


9,2 

11,3 
13,3 


23,1 
25,3 
28,3 
32,7 
32,2 
30,5 
25,7 
23,3 
19,9 
17,5 
11.0 


6.3 
8.2 
8,8 
12,9 
21.0 
23.5 
34.3 


SHAN  ISLAND,  U.  I, 
1012  H8 


uRfAce 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

600 

31 

750 

31 

700 

SI 

650 

31 

600 

il 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

31 

150 

31 

125 

31 

100 

31 

90 

31 

70 

91 

60 

31 

50 

31 

40 

31 

30 

30 

25 

an 

20 

30 

15 

29 

10 

27 

7 

23 

5 

221 
136 
535 

950 
1,391 

1,85£ 
2,354 
2,677 
3,436 
4,033 
4,668 
5,361 
6,104 
6,977 
7,632 
6,851 
10,031 
11,457 
12,312 
13,304 
14,477 
15,904 
17,315 
16,152 
19,114 
20,247 
21,630 
23,401 
24,529 
25,915 
27,773 
30,307 
32,647 


-9,7 

-9.2 
-9.8 

■10.3 
■11.2 
12.9 

'14.8 
'17.0 
'20,4 
'24,3 
'28,6 
'33,5 
'36,9 
'44,4 
•50,0 
'54,0 
'55,1 
'53,9 
'53,4 
'53,9 
'56,0 
'58,4 
■59,7 
'60,5 
'61,3 
'61,9 
'62,2 
'61,6 
'60,3 
'56,2 
'33.6 
'46.7 


•23.1 
'76.2 

'31.1 


1.3  {29 

29 

.6     29 

3.5   |29 

5.2 
6.7    2« 

7.4  2. 
«.S     27 

10.0    2 
10.7    2 


11.7 


26 


13.3  26 
15.0  26 
17.5  26 
19.7  26 
22.7  26 
24.3  26 
21.3 
20.5  |25 
18 


16.7 


15.5 
13.0 
11,0  |25 
10.0  25 

8.8 

7.8 


8.9 
10.2 


20.6 
31.2 


38 
17 
422 
852 
1,298 
1,767 
2,253 
2,776 
3,321 
3,904 
4,525 
5,201 
5,927 
6,729 
7,615 
8,622 
9,602 
11,222 
12,086 
13,085 
14,269 
15,717 
17,163 
18,026 
19,070 
20,194 
21,627 
23,464 
24,625 
26,044 
27,894 
30,501 
32,627 
35,149 


.1 

-3.3 

22 

-2  7 

-7.0 

-5.6 

-9.3 

-6.2 

-13.6 

-18.3 

-22.0 

-26.3 

-79.9 

-34.6 

-36.4 

-39.1 

-39.2 

-44,0 

24 

34 

03 

03 

03 

7.6 
8.6 
9.8 
10.2 
10.6 
12.1 
14.0 
15.9 
16.1 
17.2 
16.1 
16.3 
15.1 
17.1 
18.4 
16.1 
16.5 
15.0 
13.8 
12.2 
9.7 

7!7 
5,8 
3,2 
3.1 


79 

1'3 

580 

1,022 

1,494 

1,991 

2,518 

3,074 

3,665 

4,296 

4,966 

5,700 

6,486 

7,349 

6,297 

9,356 

10,563 

11,965 

12,817 

13,771 

14,699 

16,261 

17,603 

18,401 

19,331 

70,435 

21,606 

73,597 

74,746 

26,170 

28,039 

30,718 

33,180 


2.9 

1.1 

.3 

-1.1 

-2.1 

-5.5 

-8.5 

-12.7 

-2,9 

-16.2 

-6,6 

-20.9 

-10,6 

-73.3 

-15,3 

-27.5 

-20,9 

-32.7 

-27,4 

-37.6 

-34.5 

-43.5 

-42.6 

-47.7 

-51*6 

-59.3 

-61.6 

-61.4 

-63. 1 

-66.6 

-66.5 

-66.4 

-66.5 

-65. 1 

-62.0 

-59. 1 

-56.9 

-53.9 

-50.0 

-43.2 

2.5 

5.4 
6.4 
7.3 
8.3 
9.4 
10.6 
12.8 
14.0 
16.7 
18.5 
21.7 
23.1 
25.4 
2". 8 
31,2 
33,2 
36.0 
34,6 
26,3 
24.3 
18.1 
14.5 
14.0 
12.8 
9.6 
14.2 
16.1 
21.3 
22.9 


720 

110 

506 

931 

1,377 

1,646 

2,345 

2,673 

3,476 

4,027 

4,659 

5,349 

6,091 

6,910 

7,815 

8,832 

10,012 

11,443 

12,290 

13,285 

14,455 

15,873 

17,288 

18,129 

19,100 

20,243 

21,629 

23,404 

24,534 

25,906 

27,696 

30,230 


-7.5 
-7.3 
-8.9 
■11.5 
■14,3 
-17.5 
-21.5 
-25.3 
-29.7 
-34.3 
■39.1 
•44.6 
-50.2 
■54.0 
•54.1 
-52.9 
•53.2 
■54.5 
■55.0 
■56.7 
■57.5 
■56.5 
-59.7 
■61.1 
■61.4 
■61.9 
■62.0 
■61.0 
■58.6 


■22.4 
■27.0 
'31.6 


2.6 

6.7 
9.5 
11.5 
13.6 
16.7 
16.5 
21.3 
24.2 
29.5 
32.1 
34.5 
36.7 
37.5 
31.6 
26.0 
23.6 
21.6 
16.2 
15.6 
13.7 
13.7 
11.0 
8,4 
7,0 
7,4 
7,2 
8,8 


10 

114 

557 

1,027 

1,514 

2,026 

2,5*1 

3,136 

3,739 

4,390 

5,075 

5,629 

6,635 

7,520 

8,494 

9,582 

10,621 

12,266 

13,106 

14,053 

15,149 

16,456 

17,741 

16,504 

19,403 

20,500 

21,876 

23,694 

24,861 

26,310 

28,213 

J  "1,922 

33,334 

35,648 


24.6 

24.0 

20.6 

17.3 

14.7 

12.3 

9.6 

6.6 

4.3 

.6 

-3.6 

-6.7 

-14.4 

-20.9 

-27.7 

-36.1 

-45.9 

-56.5 

-61.2 

-66.3 

-70.2 

-75.2 

-76.1 

-77.0 

-71.0 

-64,7 

-60.1 

-55,6 

-52,9 

-49,5 

-46,1 

-43,6 

-41.0 

-35.2 


20.8 
20.2 
17.9 


31 

29 

26 

26 

27 

25 

25 

25 

25 

25 

26 

26 

25 

26 

27 

09 

10 

08 

08 

08 

05 

2.9 

29 

2.5 

TA"P4,  fLA, 
1018  F<8 


TOPCKA/  KINS. 
987  Me 


TUCSON,  A»IZ. 
925  MB 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
6O0 
550 
500 
450 
4O0 
350 
300 
250 
200 
175 
150 
125 
100 
«0 

70 
60 
50 


31 
31 

31  110 
31  il» 
31  12 
31  113 
31  !l5 
31  116 


26  :24 
24  |76 
19  26 


161 
597 
,049 
,525 
,027 
,557 
,119 
,712 
,350 
,025 
,766 
,556 
,429 
,366 
,455 
673 
105 
935 

,e>8 
005 
349 
,671 
'462 
-381 
i4«2 
iS56 
I  670 
i3'7 
,277 
,175 
1891 
i294 


11.3 

13.0 
13.4 
11.6 
9.4 
7.7 
5.3 
2.4 


-56.6 
-61.8 
-62.6 
-63.4 
-69.7 
-71.2 
-70.5 
-66.7 
-65.0 
-60.4 
-55.5 
-53,8 
-51,0 
-47,0 
-42.9 
•36.4 


9.2 

9.6 
6.1 
3.6 


7.8 
10,6 
13,2 
15,7 
16,1 
19,8 
22,4 
25,1 
26.6 
32.2 
33.5 
30.4 
28,5 
23,9 
l«,5 
16.6 
13.4 
11.4 
13.0 
16.4 
16.0 
15.8 
12.9 
13.2 


-5,7 

-9,3 

02 

-10. 0 

-B.6 

-9.  I 

-10.9 

-13.2 

-16.5 

-19.5 

-12.4 

'?.'*.  1 

8T 

-16.3 

-?8.  5 

-?0,9 

-■'2.  5 

-26.4 

-36.3 

-32. 1 

-42.7 

-38.7 

-47.2 

-46, € 

-$4.9 

-59,6 

-59.5 

-56.6 

-59.2 

-61.4 

-63.9 

-64.0 

-64.2 

-64.x 

-62.8 

-61,0 

-60. 1 

-56.7 

-55,0 

-*3,2 

.2 
2.6 
5.2 

7.6 
10,7 
11,6 
14,5 
16,8 
19,6 
21,9 
27,7 
25.6 
28.9 
30.6 
31.9 
32,0 
37.1 
27.1 
22.2 
18.6 
15.7 
12.1 
9.9 
8.3 
7,0 
7,6 
9,5 
13,7 


84 
512 

1,008 

1,500 

2,017 

2,565 

3,141 

3,757 

4,412 

5,109 

5,872 

6,690 

7,597 

8,594 

9,713 

10,986 

12,470 

13,370 

14,266 

15,346 

16.616 

17,857 

18,617 

19,519 

70,611 

21,983 

73,612 

74,999 

76,467 

26,388 

31,112 

33,534 


23,2 
27,2 
23.1 

20.0 

17.1 

15.1 

13.5 

11.3 

6.1 

4.0 

-.1 

-4.7 

-9.3 

-14.9 

-21.4 

-79.7 

-40.0 

-52.3 

-59.4 

-67.1 

-75.2 

-«2,4 

-61.9 

-76.2 

-71.0 

-66.3 

-60,3 

-52,5 

-49,2 

-47.3 

-44.3 

-42.3 
-37.2 


23.2 

21.3 


13.3 
9.6 


5.2 
6.6 
9.2 
9.1 

7.5 
5.3 
4.5 
5.5 

6.9 
6.9 
10.4 
11. I 
11.3 
9.1 
7.1 
4.3 


16.4 
22.6 

9.8 
4.1 
12.6 
15.7 
15.2 


769 

137 

564 

1,016 

1,494 

1,996 

2,521 

3,083 

3,673 

4,310 

4,979 

5,720 

6,505 

7,375 

6,327 

9,391 

10,605 

12,034 

12,869 

13,824 

14,946 

16,301 

17,637 

16,430 

19,352 

20,444 

21,802 

23,580 

74,775 

26,141 

28,005 

30,690 

33,072 


12.2 

10.4 
7.4 


-1,8 
-5,3 

-9,3 


-33,6 
-41.5 
-50.4 
-58.6 
-60.6 
-62,0 
-64.5 
-67.0 
-70.0 
-69.5 
-66.9 
-66.0 
-64.4 
-60.0 
-57.7 
-54.8 
-51.3 
-4J,3 
-36.3 


.1 
-2,9 
-5.9 
-11.2 
■14.3 
-16.0 
-20.9 
-23.6 
-28.6 
'33.1 


3.0 
3.0 
4.3 
5.6 

7.3 
9.6 
12.6 
15.5 
17.1 
20.1 
22.7 
24,8 
28,5 
34.7 
35.6 
34.2 

a. 2 

29.6 
24.1 
18.0 
15.2 
12.9 

10.4 
9.5 
11.4 
13.3 
15.9 
20.9 
24.2 


30 

100 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

29 

29 

29 

28 

27 

25 

25 

25 

25 

25 

23 

22 

27 

21 

650 

27,677 
30,513 
32,866 
35,167 


-.3 

-3.7 
-7.5 
-12.0 
-16.9 
-22.4 


-52.2 
-59.5 

-61.6 
-60.6 
-63.5 
-65.2 
-67.0 
-67.6 
-67.7 
-66.0 
-65.2 
-62.4 
-60.6 
-57.6 
-54.6 
-49,1 
-43.3 
-36.2 


7.3 

4.3 

-.6 

-4.3 

-7.0 

-12.3 

-14.4 

-16.0 

-22.4 

-27.2 

-31.4 

-34.8 

-40.4 

-44.9 

-50.2 

1.0 
2.3 


6.8 
8.6 
10.5 
12.3 
14.3 
15.9 
17.4 
19.4 
22.5 
26,7 
28,5 
32,7 
31.6 
30.2 
27.0 
23.9 
20.7 
16.3 
13,2 
11.1 
10.2 
7.7 
9.1 
10.6 
14.1 
16.0 
25.4 


See   refereace   oote  .i  eod  of   table 


RAWINSONDE  DATA 

Av«iAg«  monthly  valu»* 


JANUAKY   1969 


lOlJ    NH 


'IKE   is,<  Pid'ir.  hkfi 
lOU   UK 


102U    HP 


1012    HP 


Kl'iNEi<L'CC«<    •  E«. 


CO 


M 


(O 


SURfaCE 
1000 

990 
900 
BIO 

830 
750 
700 
690 
too 
i'O 
5'>0 
"ifO 
too 
350 
310 
2!0 
200 
I'S 
ISO 
US 
100 


33 

1*3 
572 
li02e 
1.902 
2.0O4 
2.931 
3.0'7 
3.690 

■■.sso 

5,006 


10,9 
U.3 
U.6 
10.9 
9.3 
7.7 
5.7 
3.2 
-.3 

-9.0 


6.929 

7,<.0l 
9.355 
9.'.?2 
10.638 
12,0»« 
12.901 
13.893 
Ik. 968 
16.31* 
17,637 
18.427 
19.3*0 
2C.*33 
21,796 
?3,593 
7*6 
26,172 
J8,0?3 
30,707 
»3,in« 


19.9 
-25.9 
-32.9 
-*1.2 
*9,9 
!9.5 
-61.6 
63.3 
69.9 
69.2 
71.8 
71.3 
70.2 
•■6.9 
62.* 
98.0 
^6.2 
'3.8 
50.7 
*9,3 
*1.2 


1.3 

1.7 
3.P 
9.0 
**9 
9.0 
6.3 
7.5 
9.5 
10. P 
12.2 
1*.7 
16.9 
16.7 
21.1 
2*.l 
29.2 
30.0 
30.2 
29.3 
27.2 
21.1 
15.3 
12. « 
U.O 
11.9 
13.3 
15.2 
19.0 
19.9 
19.0 
19,9 


9 

129 

570 
0?8 
521 
029 

5*9 
1*1 
7*7 
*C1 
099 
891 


2*. 3 
23.3 
19,2 

19.5 

12.9 

11.6 

10.7 

8,6 

9,7 

2,3 

-1,8 

-6,5 

-11,8 

-17.8 

-2«.l 

-31.9 

-*1.5 

-92,7 

-59,3 

-66,3 

-73,2 

.90,6 

-90,9 

-77.7 

-71.9 

-6*. 9 

-60.9 

-98,3 

-56.3 

-52.9 

-*8,« 

-»*,2 

-35.2 

-36.3 


19.7 
17.7 
15.5 
12.6 
6.6 
-1.4 
-6. I 
■12.8 
■16.1 
■19.6 
■23.5 
■27.4 
■31.7 
■35.9 
■4U1 
■47.6 


9.9 
4.2 

3,9 

*.l 

6.6 

9.2 

10.2 

13.0 

19.5 

17,4 

19.6 

20.3 

21.9 

21.9 

20.9 

17.9 

12.3 


3.0 
3,0 


1*3 
575 

1.007 

1,462 

1,944 

2,492 

2.993 

3.564 

4,179 

4,831 

5,943 

6,306 

7,1*9 

6.077 

9,119 

10,316 

11.740 

12,593 

13,597 

14,703 

16,096 

17,472 

16,291 

19,237 

20,396 

21,732 

23,921 

24,664 

26,078 

27,938 

30,602 

33.046 


-.7 

.3 

-,3 

-1,1 


■10,6 
■14,0 
•17,8 
■22.1 
■27.3 
'32.8 
•39.1 
•45.9 
•52.2 
•57,5 
•97.4 


■63,2 
•63,6 
•63,9 
•62,9 
•61,8 
■99,7 
■58,1 
■55,3 
■51,5 
■44,7 
■37,0 


•10.7 
■13.0 
■15.7 
■16.6 

■  20.6 

■  24.5 
■26.4 
■32.1 
■36.6 

■  40.0 
■44.7 


2,9 
4,0 
5,7 
6,6 
6.2 
10.9 
12.2 
14.2 
16.2 
17.6 
20.4 
23.9 
29,3 
26,3 
27.9 
31.4 
27.6 
31.6 
30.5 
27.3 
24.7 
20.7 
17.0 
14.6 
12.4 
U.3 
10.1 
10.7 
12.9 
17.0 
21.4 
29.6 


t9 

177 

997 

1,010 

1.461 

1.936 

2.**6 

2.992 

3.596 

4.162 

4.815 

5,519 

6,294 

7,119 

8,043 

9,061 

10,273 

11.703 

12,547 

13,521 

14,676 

16,072 

17,493 

18,275 

19,222 

20,345 

21,722 

23,905 

24,6*2 

26,092 

27,691 

30,538 


-3.3 

-4.0 
-3.9 
-4.9 
-5.1 
-6.7 
-6.9' 
-11.6 
-19.3 
-19.1 
-23.4 
-26.3 
-33.7 
-40.1 
-»6.7 
-93.0 
-97.1 
-97.9 
-96,9 
-99,3 
-60.9 
-62.3 
-63.9 
-63.2 
-62.6 
-62.3 
-60.* 
-98.7 
-56.2 
-52.0 
-*5.0 


■17.4 
■19.8 

■22.0 


-37. 
-40. 
-44. 


19.8 
20.9 
24.2 
26.3 
30.6 
33.3 
34.5 
34.0 
31.7 
27.9 
23.9 
20.1 
16.0 
14.9 


19.9 
18,0 


1,312 

132 

949 

987 

1,449 

1,932 

2,446 

2.998 

3.562 

4.176 

4.830 

9.941 

6.300 

7,1*6 

6,071 

9,106 

10,290 

11, 700 

12,539 

li,9C8 

14,654 

16,045 

17,*?4 

18,296 

19.204 

20.324 

21.696 

23,471 

24,596 

25,983 

27,79* 

30>**9 


VIKJTIT,  ILl^KA 
1011  H6 


VUtCS  PLAT,  NEV, 
879  M9 


SUHPACE 
1000 
950 
900 
890 
8O0 
750 
7O0 
650 
6.10 
590 


350 
300 
290 
200 
175 
150 
125 
100 
90 
70 


l,*97 
169 
569 

1,025 
1,*99 
1,990 
2,902 
3.096 
3.6*0 
4.271 
*,917 
5,669 
6,442 
7,302 
9,244 
9,298 
10,501 
11,917 
12,746 
13,708 
14,635 
16,197 
17,942 
18,343 
19.270 
20.371 
21.734 
23,915 
24,691 
26,096 
27,904 
30,962 


3,6 
1,5 
-1,1 
-4,1 
-7.9 
■12.1 
■17.0 
■22.6 
■29.9 
■35.9 
■43.7 
■52,3 
■99,6 
■61.3 
■61,6 
■63,4 
■66.2 
■68.1 
■69.5 
■67.6 
■66.6 
•64.8 
•61.* 
•59.9 
•96,8 
•92,6 
■47,3 


-9.2  ;29 
■11.6  l26 
■15.2  27 
27 
29 
27 
29 
29 
29 
29 
2« 
29 
2« 
28 
2« 
28 
29 
29 
29 
29 
29 
2" 
27 
27 
27 


6.3 

9.6 
10.9 
12.4 
15.4 
17.5 
19.2 
22.0 
24.9 
29.2 
30.9 
36.7 
35.9 
34.6 
30.3 
24.9 
22.0 
17.9 
19.7 
11.9 

9.6 


12 
92 
492 

912 
1,392 

1,61* 
2,305 

2,820 
3,368 
3.99* 

»,579 
9,294 

5,994 

6,783 

7,670 

.1,679 

9,660 

11,299 

12,1*3 

13,166 

l*,39l 

15,802 

17,2*4 

18,105 

19,094 

20,297 

21,679 

23,*90 

24,633 

26,027 

27,827 

30.347 


-7,3 
-7,2 
-9,4 
■11.9 
■14.2 
■16.0 
■18,5 
■21,9 
•  25,7 
■  29,7 
•34.3 
■39.3 
■44.2 
■48.2 
■50.9 
■52,6 
•92,2 
■91,2 
■91,0 
■91,0 
■91,5 
■92,7 
■93,4 
■94,9 
■99,6 
■96,7 
■58,2 
•99,2 
■60,2 
■60,5 
■61.5 


■19.7 
•  13.7 
•14.2 
■16.1 
■16.3 
■21.1 


■30.2 
■33.9 

■  37.5 


2.5 
3.1 

4.0 
1.7 


9.9 
10.7 
13.9 
16.9 
16.9 
19,5 
14.1 
12.3 
11.6 
10.6 
7.9 
7.9 


6.4 
4,7 
9,1 
9,1 


14 

93 

542 

1.013 
1.903 
2.019 
2.561 
3.142 
3,793 
4,411 
5,110 
5,668 
6,6(6 
7,590 
8,595 
9,700 
10,969 
12,448 
13,295 
14,240 
15,316 
16,597 
17,832 
18,597 
19,465 
20.577 


23,761 
24,915 
26,399 
26,307 
31,035 
33,474 
35,769 


27.3 

26.3 

22.5 

19.4 

16.6 

15.3 

13.6 

10.9 

7,6 

3.7 

-.9 

-4.9 

-9.9 

-15.4 

-22.1 

-30.5 

-40.6 

-53.0 

-60.1 

-67.6 

-75.1 

-81.6 

-62.2 

-77.3 

-71.4 

-66.2 

-61.4 

-99.5 

-51,9 

-47,5 

-49,3 

-41.8 

-39.1 

-36.5 


22.6 

20.8 
17.0 


■25.4 
■29.3 
■33.7 


5.0 
6.7 
11.9 
11.9 
10.7 
9.2 
6.2 
7.6 
9.9 
9.0 
9.6 


10. 1 
9.1 
6,7 


10. 1 
7,5 


1,198 
190 
963 
.009 
,469 
.962 
p*90 
r033 
,610 
r2*3 
r903 
,630 
,403 
>260 
il98 
247 


-13,2 
-16,0 
-23,6 
-29,6 
-36.9 
-44.9 
-92.7 
-99.1 
-60.2 
-60.0 


■61.9 
■60.1 
■96.1 


-9.7 
■14.6 
■18.6 
■22.5 
■25 
■30.6 
■35.* 
■40.6 


7.4 
9.6 
13.9 
17.8 
21.0 
22.7 
24.5 
26.4 
31.3 
33.3 
35.6 
34.0 
31.4 
29.0 
26.2 
19.3 
14.8 
13.2 
U.l 
6.0 
7.9 


HI 

116 

542 

1,002 

1, 

1,990 

2,902 

3.067 

3.692 

4.293 

4,962 

5,697 

6,474 

7,393 

6,300 

9,397 

10,962 

12,012 

12.836 

13.836 


10.4 

13.9 

U.e 

9.6 
7.3 
*.6 
1.* 
-1.9 
-5.6 
-10.2 
-15.* 
-21.9 
-27.6 
-1*.9 
-»3.3 
-51.6 
-58.6 
-58.2 
-61.8 


-4.2 
-8.1 
-13.7 
-17.2 
-19.2 
-18.5 
-22.3 
-27.3 
-32.6 
-37.9 
-*3.2 


6.0 
8.0 
9.4 
11.6 
14.2 
16.9 
18.0 
19.4 
22.7 
26.5 
29.7 
32.9 
37.9 


Note:  All  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  Is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40*C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.e.,  elevation  angles  less  than 
6'  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  values  are  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawlnsondes;  dynamic 
height  igeopotential)  in  units  of  .  98  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*  Rawinsondesat  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawln- 
sondes were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

*  Observations  for  these  stations  are  scheduled  at  0000  G.  C.  T. 

t  Dew  Point  temperatures  arc  baaed  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967, 


SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


JANUARY  1969 


Date 


Sun'i  zenith  diatance 


78.r      7s.r      70.r      eo.o' 


60.0*      70.r      7s.r      ibt 


ALBUQUERQUE,    NEW  HEX. 


2 

3 

4 

7 

17— 
18— 
21— 
27— 
29— 
30— 
31— 


.98 

1.03 

.96 

.90 

.96 

1.06 

1.01 


1.21 
1.26 
1.19 
1.12 
1.19 
1.27 
1.24 


1.67 


1.42 
1.38 

1.37 

1.35 
1.33 
1.47 
1.37 


1.17 
1.24 


1.20 
1.19 
1.36 
1.16 


1.09 
1.09 
1.17 


1.22 
.99 


1.00 
1.01 
1.08 

.94 

.96 

.95 

1.01 

.84 


OMAHA,    NEBR. 


Aver- 
ages 


HS0.95 
HS  .93 
HM  .90 
HM    .84 


HS1.07 
HS1.07 
HM  .99 
HM    .95 


HS1.30 
HS1.17 
HM1.13 
HM1.19 


HS1.25 

1.25 

HM1.27 

HM1.24 


HSl.lS 
HS1.06 


HS1.03 
HS    .80 


HS0.95 
HS  .66 
HS    .58 


BLUE  HILL  CBS. ,    MASS. 


Jan. 

27 

28 


Aver- 
ages 


0.84 
.89 


0.98 

1.08 


1.21 
1.23 


1.01 
I      1.06 


Instrument   out  of  service  January   1  to  January  22 


1.03 



1.22          

1.04 

0.75 
.62 


HS  Slight  haze 
HM  Moderate  haze 


Values  corresponding  to  true  solar  noon 


Jan. 

2 

3 

4 

5 

6 

7 

8 

11 

12 

15 

16 

18 

19 

20 

22 

23 

24 

26 

27 

29 

30 

31 

Aver- 
ages 


Sun'a  zenith  diatonce 


16.T        IS.T         70.T        60.0' 


70.7'    7S.r   78.r 


TUCSON,  ARIZ. 


1.01 
.94 

1.01 

.93 

1.03 


.95 

.89 

1.00 

.94 


1.15 
1.11 
1.03 


1.05 
1.12 

1.16 


1.13 
1.05 


1.27 
1.24 
1.12 


1.23 
1.25 
1.24 
1.10 
1.22 


1.16 
1.12 
1.22 
1.20 


1.42 
1.41 
1.25 


1.39 
1.40 
1.38 


1.40 
1.29 
1.29 
1.37 
1.33 


1.41 
1.33 


1.42 
1.43 
1.43 


1.39 
1.35 


1.48 
1.42 


1.43 
1.40 
1.29 
1.37 


1.34 
1.38 
1.36 
1.31 
1.36 


1.32 
1.36 


1.36 
1.37 
1.27 


1.18 
1.20 


1.19 

1.21 


1.21 
1.15 

1.14 
1.19 
1.22 


1.20 
1.18 
1.04 


1.02 
1.08 
1.08 
1.06 
1.08 
1.13 


1.02 

1.08 
1.08 
1.12 
1.03 
1.04 
1.10 

1.05 

1.08 

.93 


MADISON,  WIS. 


2.81     1.88 


1.88    2.81 


No  observations  for  January  1969 


GUAM,  M.  I. 


1.00 
.95 


.97 

1.01 

.92 

.95 

1. 00 

.93 
.97 

.80 


Recorder  Inoperative  November  23,  1968  to  present 
No  observations  due  to  cloudiness 

I       I       I       I       I       I 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.      An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  above  appears 


in  the  February  1957  issue.   Vol.    8,   No.    2.   page  63.   of  this  publication. 
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DESCRIPTION  OF  CHARTS 


CHART  I.,  A.  NORMAL  DAILY  AVERAGE  TEMP- 
ERATURE CF.  1931-60)  FOR  MONTH.  B.  TEMPER- 
ATURE DEPARTURE  FROM  30-YEAR  MEAN  (°F.  1931- 
60)  FOR  MONTH.  Chart  I-A  is  reproduced  from 
Environmental  Data  Service  Publication  "Climatic  Maps 
of  the  United  States".  Chart  I-B  is  a  reproduction  of 
monthly  chart  appearing  in  "Weekly  Weather  and  Crop 
Bulletin",  a  publication  of  Environmental  Data  Service. 

CHART  IL  TOTAL  PRECIPITATION.  -CHART  II  is 
a  reproduction  of  monthly  chart  appearing  in  "Weekly 
Weather  and  Crop  Bulletin". 

CHART  in.  PRECENTAGE  OF  NORMAL  PRECIPI- 
TATION. -Chart  111  is  a  reproduction  of  monthly  chart 
appearing  in  "Weekly  Weather  and  Crop  Bulletin", 

CHART  IV.  TOTAL  SNOWFALL.  CHART  V.  A. 
PERCENTAGE  OF  MEAN  MONTHLY  SNOWFALL.  B. 
DEPTH  OF  SNOW  ON  GROUND.  -Chart  IV  gives  the 
total  depth  in  inches  of  unmelted  snowfall  as  reported 
during  the  month  by  Weather  Bureau  and  selected 
cooperative  stations.  This  is  converted  in  Chart  V-A 
into  a  percentage  of  the  mean  monthly  total  amount 
computed  for  each  Weather  Bureau  station  having  at 
least  10  years  of  record.  The  depth  of  snow  on  ground 
is  that  reported  by  both  Weather  Bureau  and  selected 
cooperative  stations  as  of  7:00  a.m.  Eastern  Standard 
Time  on  the  Monday  nearest  the  end  of  the  month.  This 
is  reported  only  for  the  months  December  through  March. 
The  snowfall  charts  are  presented  each  month  November 
through  ApriL 

Isolines  for  Charts  I,  II,  III,  IV,  and  V,  are  drawn 
through  points  of  approximately  equal  value.  Caution 
should  be  used  in  interpolating  on  these  charts, 
particularly  in  mountainous  areas. 

CHART  VL  A.  PERCENTAGE  OF  POSSIBLE  SUN- 
SHINE. B.  PERCENTAGE  OF  MEAN  MONTHLY  SUN- 
SHINE. -CHART  VI-A  shows  the  amount  of  sunshine 
received  in  terms  of  percentage  of  the  total  hours  of 
sunshine  possible  during  the  month.  In  Chart  VI-B 
this  is  shown  as  a  percentage  of  the  mean  number  of 
hours  of  sunshine  received.  Means  are  computed  for 
Weather  Bureau  stations  having  at  least  10  years  of 
record. 

CHART  VII.  A.  AVERAGE  DAILY  VALUES  OF  SOLAR 
RADIATION  LANGLEYS.  B.  PERCENTAGE  OF  MEAN 
DAILY  SOLAR  RADIATION.-ShownonChart  VII-A  are  the 
monthly  averages  of  daily  total  solar  radiation,  both  direct 
and  diffuse,  in  langleys  (gm.  cal.  cm. -2)  for  all  Weather 
Bureau  and  selected  cooperative  stations  which  record 
this  element.  The  analyses  include  adjustments  required 
to  bring  station  records  to  approximately  the  same  level  of 
calibration.   Adjusted  numbers  are  in  parentheses. 

CHART  VII-B  shows  the  percentages  of  the  mean 
based  on  at  least  5  years  of  record  during  the  period 
1950-1960,  and  corrected  to  the  International  Pyrhelio- 


meter  Scale  of  1956. 

CHART    VIII.    -TRACKS 
CLONES  AT  SEA  LEVEL. 


OF  CENTERS  OF  ANTICY- 


CHART  IX.  TRACKS  OF  CENTERS  OF  CYCLONES 
AT  SEA  LEVEL.  -Centers  which  can  be  identified  for 
24  hours  or  more  are  tracked  in  these  charts.  Semi- 
permanent features  such  as  the  Great  Basin  and  Pacific 
Highs  and  Colorado  and  Mexico  Lows  are  not  shown. 
The  7:00  a.m.  EST  positions  are  shown  by  open  circles, 
with  the  intermediate  positions  at  6-hour  Intervals  shown 
by  solid  dots.  The  date  is  given  above  the  circle  and 
the  central  pressure  to  whole  millibars  below.  A 
dashed  track  indicates  a  regeneration  rather  than  actual 
movement  to  the  next  position.  Solid  squares  indicate 
position  of  stationary  center  for  period  shown  beside  it. 


CHART  X.  AVERAGE  SEA  LEVEL  PRESSURE  (mb.) 
AND  RESULTANT  SURFACE  WIND. -The  average  month- 
ly sea  level  pressures  are  obtained  from  eight  daily 
3-hourly  observations  reported  at  Weather  Bureau  Sta- 
tions. Resultant  surface  wind  directions  (to  36  points 
of  the  compass)  for  the  month  are  shown  by  arrows. 
Resultant  speeds  are  in  miles  per  hour  and  are  in- 
dicated by  the  length  of  arrow  shafts.  Constancy 
ratios  (resultant  surface  wind  divided  by  average  sur- 
face wind  for  month)  are  shown  to  two  decimal  places. 
The  inset  shows  the  departure  of  the  average  pressure 
based  on  30-year  normals  for  first-order  Weather 
Bureau  Stations,  other  stations  having  at  least  10  years 
of  record;  and  for  each  10*  intersection  in  a  diamond 
grid  over  the  oceans. 

CHARTS  XI-XVI.  AVERAGE  HEIGHT,  TEMPERA- 
TURE, AND  RESULTANT  WINDS,  850,  700,  500,  300, 
200,  and  100  mb.  -Height  is  given  in  geopotential 
meters  and  temperature  in  degrees  Celsius.  These 
are  the  averages  of  the  1200  GMT  radiosonde  reports. 
Wind  speeds  are  given  in  meters  per  second;  flag 
represents  25  m.p.s.,  full  feather  5  m.p.s.,  and  half 
feather  2  1/2  m.p.s.  Directions  are  shown  to  360* 
of  the  compass.  Winds  are  based  on  rawlns  at  the 
indicated  pressure  surface  and  at  i?00  GMT. 

CHART  XVII,  A.  50-MB.  RESULTANT  WINDS.  B, 
30-MB.  RESULTANT  WINDS.  -Wind  speed  (isotachs) 
in  meters  per  second.  Arrows  show  resultant  wind 
direction.  Winds  are  based  on  rawlns  at  the  indicated 
pressure  surface  and  at  1200  GMT. 

Exact  values  of  most  of  these  charted  elements  for 
Weather  Bureau  stations  are  printed  each  month  in 
tabular  form  in  CLIMATOLOGICAL  DATA,  NATIONAL 
SUMMARY.  Extreme  values  of  temperature  and  pre- 
cipitation for  each  state  are  included  in  the  tables. 
Condensed  Climatological  Summary.  Annual  averages 
for  surface  elements  are  presented  in  the  CDNS  An- 
nual Issue  each  year. 
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Chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  January 


B.    Temperature  Departure  from  30  -  Year  Mean  (°F  1931-60),  January  1969. 


Normal  or  Above 


Based  on  preliminary  telegraphic  reports 
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chart  V.  A.    Percentage  of  Mean  Monthly  Snowfall,   January  1969. 


B.    Depth  of  Snow  on  Ground  (Inches),  7:00  a.m.  E.  S.  T.,  January  27,1969. 
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Based  on  preliminary  telegraphic  reports 


A,    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 
B.   Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 
It  is  based  on  reports  from  Weather  Bureau  and  selected  cooperative  stations. 


Chart  VI.  A.    Percentage  of  Possible  Sunshine,  January  1969. 
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B.    Percentage  of  Mean  Monthly  Sunshine,  January  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.    B.   Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  January  1969. 


THE  «M«LTSt3  INCLUDr  iOJUSTMCNTS  REQUIRED  TO  BRtNC 
STiTION  RfCOROS  TO  RfPROlllUIELT  THE  SRME  LEVEL  0> 
ULIBRATION.  RDJUSIED  RUMBERS  IRE  IN  RIRENIRESES- 
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B.    Percentage  of  Mean  Daily  Solar  Radiation,  January  1969. 
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A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.    '  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,     January  1969.     Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  January  1969.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  Only    light    sprinkles  or  light  snow  fell  in  portions 
of  the  Great  Lakes  region  in  February, 

2.  Recordbreaking    heavy    snowfall    fell    in    parts    of 
the  Dakota s  and  Nebraska. 

3.  The  snowpack  in  the  Cascades  and  Sierras  reached 
record  or  near-record  depths. 

4.  Several  severe  snowstorms  battered  New  England. 

TEMPERATURE. --February  temperatures  averaged 
below  normal  from  the  Far  Northwest  to  the  western 
edge  of  the  Great  Plains,  in  California,  in  the  Great 
Basin,  and  from  eastern  Texas  to  southern  New  England 
and  southward  to  the  Gulf  of  Mexico  and  the  Atlantic 
Ocean.  Above-normal  monthly  average  temperatures 
occurred  from  the  central  and  southern  Rocky  Mountains 
to  New  England  and  from  the  middle  and  eastern  Canadian 
border  to  the  Ohio  River. 

Montana  averaged  3°  to  more  than  6*  colder  than 
normal  because  of  the  persistent  bitter  cold  weather  in 
the  last  3  weeks  of  February.  Similarly,  persistent 
cold  in  the  Southeast  from  about  the  10th  to  28th  more 
than  offset  the  mild  weather  of  the  first  week  of  the 
month. 

Temperatures  in  the  cold  areas  ranged  widely.  The 
extremes  at  Havre,  Mont.,  were  -21°  on  the  1st  and 
38°  on  the  9th.  At  Gainesville,  Fla.,  temperatures  ranged 
from  80°  on  the  2d  to  33*  on  the  19th.  In  the  warmer 
areas,  the  temperatures  ranged  much  less.  At  Chicago, 
the  highest  temperature  for  the  month,  42°,  and  the 
lowest,  11',  both  occurred  on  the  4th,  the  monthly 
range,  31°.  Only  twice  in  Chicago's  long  record  has  the 
temperature  failed  to  go  above  42°,  and  in  about  90% 
of  the  Februarys,  the  weather  gets  colder  than  11°,  but 
in  no  prior  February  has  the  small  monthly  range  of 
only  31°  been  approached, 

Subfreezing  temperatures  occurred  In  northern  Florida 
on  1  or  2  days  in  each  week  of  February.  On  the  5th, 
the  temperature  plunged  to  the  upper  20' s  in  the  colder 
sections  of  central  Florida,  Subzero  temperatures  were 
common  over  the  northern  Great  Plains  and  the  northern 
and  central  Rocky  Mountains  on  several  days  scattered 
through  the  month. 

PRECIPITATION,  --  February  precipitation  ranged 
widely,  from  less  than  1/30  inch  at  Yuma,  Ariz,,  to 
more  than  9  inches  at  Quillayute,  Wash.  These  extremes, 
however,  are  not  impressive  for  those  locations.  Yuma 
receives  less  than  0.03  inch  in  February  in  about  2 
out  of  10  years  and  9  Inches  at  Quillayute  is  less  than 
3/4   of  the    February   normal.    Outstanding   among  the 


February  1969  records  are  such  meager  amounts  as 
0,04  inch  at  Green  Bay,  Wis.,  and  Rockford,  IlL,  and 
0.05  inch  at  Milwaukee,  Wis.  In  no  previous  February 
had  any  of  those  stations  received  less  precipitation. 
The  Milwaukee  record  began  in  1872, 

At  the  other  extreme,  heavy  precipitation  fell  from  the 
eastern  Dakotas  to  central  and  southwestern  Kansas 
and  over  the  South.  Grand  Island,  Nebr.,  received 
21.5  inches  of  snow  in  February,  the  2d  greatest  Feb- 
ruary snowfall  in  their  73-year  record.  Sioux  Falls, 
S,  Dak,,  received  28,5  inches  of  snow  in  February 
1969,    bringing   their    seasonal   total   to    91.8    inches. 

Several  February  storms  dumped  heavy  snow  in 
New  England.  On  February  3  and  4,  rain  fell  in  southern 
New  England  and  heavy  snow  in  parts  of  New  York  and 
northern  New  England.  Greenville,  Maine,  received 
22  Inches  in  24  hours  ending  at  7  a.m,  February  4, 
increasing  the  snow  cover  to  56  inches.  Boonvllle,  N,  Y,, 
received  8  inches  on  the  5th.  Another  storm,  after 
leaving  moderate  to  heavy  snow  over  the  central  Ap- 
palachians on  the  8th,  turned  northeastward  dumping 
15  to  20  inches  of  new  snow  on  the  large  cities  in  the 
Northeast,  becoming  the  worst  storm  in  10  years. 
Winds  in  southern  New  England,  gustingtoover  70  m.p.h., 
drifted  the  snow  to  depths  of  6  to  8  feet.  The  heavy 
snow  and  blowing  snow  stopped  both  surface  and  air 
traffic  and  halted  business  and  industrial  activities  in 
the  major  cities  of  the  Northeast  on  the  10th. 

Another  storm,  after  dumping  1  to  1  1/2  feet  of  snow 
over  western  North  Carolina  on  the  15th  and  16th, 
moved  far  out  into  the  Atlantic,  It  stalled  about  600 
miles  east  of  the  Virginia  coast,  and  continued  to  furnish 
rain,  freezing  rain,  freezing  drizzle,  and  snow  to  the 
Middle  Atlantic  States  and  Northeast,  One  to  3  inches 
of  snow  fell  from  Washington,  D.  C,  to  New  York 
City  on  the  20th.  By  the  26th,  2  feet  of  snow  had  fallen 
at  Boston,  Mass.,  and  3  feet  at  St,  Johnsbury,  Vt.  In 
some  areas  the  snow  fell  continuously  for  more  than 
100  hours  and  many  schools  remained  closed  from  the 
24th  to  28th.  The  storm  set  new  records  for  a  wide 
area  including  stations  in  Vermont,  New  Hampshire, 
Maine,  and  Massachusetts. 

The  snowpack  in  the  Cascades  in  Washington  and  Oregon 
was  above  normal  and  that  in  the  Sierras  of  California 
neared  record  depth.  The  heavy  rains  in  southern  Cali- 
fornia caused  damaging  mudslides  and  some  flooding. 
The  deep  snow  in  the  Cascades,  Sierras,  New  England, 
and  the  northern  Great  Plains  from  northeastern  Nebraska 
to  southwestern  Minnesota  Increased  the  flood  potential 
in  those  areas. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


FEBRUARY  1969 


Temperature 

Precipitation 

Monthly  ertremes 

Monthly  extremea 

STATE 

SUtion 

1 

1 

jj 

Station 

1 

1 

Station 

Greateat 

Station 

Leaat 

& 

J 

S 

'F 

'F 

In. 

In. 

Alabama 

Greenville 

85 

25 

Valley  Head 

14 

13 

Uadlson 

8.21 

Sylacauga  4NE 

0.88 

Alaska 

2  Stations 

53 

23 

Tok 

-59 

4 

Little  Port  Walter 

12.00 

Dot  Lake 

.00 

Arizona 

do 

81 

11 

Hawley  Lake 

-18 

22 

Junlpine 

4.62 

2  Stations 

.00 

Arkansas 

Texarkana  FAA  AP 

78 

7 

Huntsvllle 

12 

17 

Stamps 

8.33 

Marlanna  2S 

.57 

California 

Borrego  Desert  Park 

80 

28 

Bridgeport 

-29 

17 

Lake  Arrowhead 

35.94 

2  Stations 

.00 

Colorado 

Lamar 

75 

26 

Taylor  Park 

-41 

3 

Wolf  Creek  Pass  4W 

7.02 

do 

.00 

Connecticut 

Norwalk  Gas  Plant 

50 

1 

Coventry 

-8 

16 

Norfolk  2SW 

4.54 

West  Thompson  Dam 

1.49 

Delaware 

Georgetown  5SW 

55 

1 

2  Stations 

15 

15 

Selbyvllle 

3.75 

Wilmington  Porter  Resvr 

1.41 

Florida 

La  Belle 

87 

2 

Fountain  3SSE 

22 

19+ 

Stelnhatchee  McCain  Tr 

6.61 

Melbourne 

.90 

Georgia 

Cairo  2NN* 

82 

2 

2  Stations 

15 

14+ 

Blue  Ridge 

9.30 

Louisville 

1.45 

Hawaii 

Mauna  Kea  Beach  98 

92 

8 

do 

27 

28+ 

Honomu  Hauka  138 

81.55 

3  Stations 

.00 

Idaho 

Higglns  Ranger  Station 

56 

28 

Grouse 

-28 

2 

Galena 

D  5.89 

Leadore  No  2 

D  .20 

Illinois 

3  Stations 

58 

21+ 

2  Stations 

0 

3 

Mount  Sterling 

2.99 

2  Stations 

T 

Indiana 

Jef fersonvllle 

64 

21 

3  Stations 

3 

14+ 

2  Stations 

1.63 

Auburn  2SSE 

.03 

Iowa 

2  Stations 

48 

25 

2  Stations 

-18 

1 

Lake  Park 

2.54 

2  Stations 

T 

Kansas 

Johnson  llESE 

77 

26 

do 

-9 

1 

Coldwater 

2.53 

Bonner  Springs 

.12 

Kentucky 

Barbourville 

65 

3 

Mammoth  Cave  Park 

4 

13 

Mlddlesboro 

6.41 

Vanceburg 

.58 

Louisiana 

Oberlin  Fire  Tower 

83 

7 

Ashland  2S 

21 

18+ 

Melville 

8.83 

Burns 

2.50 

Maine 

West  Buxton  2NNW 

55 

21 

Squa  Pan  Dam 

-35 

7+ 

Rumford  ISSE 

7.91 

Vanceboro  No  2 

1.38 

Maryland 

2  Stations 

54 

6+ 

Oakland  ISE 

-11 

15 

Snow  Hill  4N 

4.05 

Westernport  UPRC 

.69 

Massachusetts 

Edgartown 

52 

1 

Birch  Hill  Dam 

-11 

16 

Pembroke 

9.64 

Cummlngton  Hill 

1.90 

Michigan 

5  Stations 

48 

24+ 

4  Stations 

-22 

14+ 

Fife  Lake  4SW 

2.05 

Manistlque  2WNW 

.00 

Minnesota 

Cambridge  St  Hospital 

45 

23 

Thorhult 

-37 

3 

Comlrey 

4.15 

3  Stations 

T 

Mississippi 

3  Stations 

81 

9+ 

Tupelo  2WNW 

18 

13 

Pontotoc  Exp  Sta 

7.81 

Bay  Springs 

2.20 

Missouri 

Joplin  FAA  AP 

71 

7 

Maryvllle  2E 

-11 

1 

Ellington 

3.44 

Polo 

.13 

Montana 

Wyola 

56 

9 

Saco  INNW 

-37 

1 

Monida 

4.38 

4  Stations 

.00 

Nebraska 

Big  Springs 

65 

9 

Wakefield 

-12 

1 

Bruning 

3.70 

Wallace  lENE 

.06 

Nevada 

3  Stations 

68 

18+ 

Rand  Ranch  Palisade 

-20 

3 

Mt.  Rose-Christmas  Tree 

12.92 

Dufurrena 

.45 

New  Hampshire 

2  Stations 

49 

21+ 

Mount  Washington 

-25 

5 

Mount  Washington 

25.56 

Walpole  2 

1.85 

New  Jersey 

Millville 

52 

1 

Sussex  ISE 

0 

16 

Tuckerton 

3.92 

Branchville 

1.27 

New  Mexico 

2  Stations 

78 

26+ 

Gavllan 

-20 

8 

Bateman  Ranch 

3.50 

5  Stations 

.00 

New  York 

Gowanda  State  Hospital 

53 

23 

Hinckley 

-19 

16 

Bridgehampton 

6.15 

Norfolk 

.17 

North  Carolina 

Ellzabethtown  Lock  2 

78 

1 

Grandfather  Mountain 

-4 

4 

Nantahala 

8.55 

Shallotte  4WNW 

1.68 

North  Dakota 

Medora  22NNW 

43 

10 

Keene  3W 

-36 

1 

Forbes  9Nmv 

2.90 

Hillsboro 

T 

Ohio 

McConnelsville  Lock  7 

58 

3 

Dorset 

-12 

14 

Kings  Mills 

1.92 

Paulding  INE 

.05 

Oklahoma 

5  Stations 

81 

26+ 

Kenton 

5 

3 

Cloudy  Tower 

5.99 

Regnier 

.20 

Oregon 

Elkton  3SW 

63 

20 

Seneca 

-14 

24 

Gold  Beach  Ranger  Sta 

12.60 

Fremont 

.19 

Pennsylvania 

East  Brady 

58 

21 

Eagles  Mere 

-14 

15 

Neshaminy  Falls 

2.56 

West  Grove  ISE 

.26 

Puerto  Rico 

12  Stations 

90 

21+ 

Gulneo  Reservoir 

47 

27+ 

Rio  Grande  El  Verde 

7.77 

2  Stations 

.00 

Rhode  Island 

Kingston 

44 

1 

Kingston 

6 

17 

Woonsocket 

9.84 

Block  Island  WBAP 

3.89 

South  Carolina 

2  Stations 

78 

3+ 

2  Stations 

12 

21+ 

Caesars  Head  INE 

8.47 

McClellanville 

1.33 

South  Dakota 

Pactola  Dam 

60 

5 

Andover  8NNE 

-24 

1 

Centerville  6SE 

5.52 

Porcupine  16NW 

.08 

Tennessee 

Gatllnburg  2SW 

70 

3 

Mountain  City  No  2 

7 

14 

Parsons  Water  Plant 

7.76 

Newbern 

2.21 

Texas 

Mission 

90 

7 

3  Stations 

8 

4+ 

Cypress  ISW 

8.64 

Fort  Davis 

.00 

Utah 

Bullfrog  Basin 

67 

27 

Scofleld 

-29 

27 

Alt  a 

12.16 

Antimony 

.11 

Vermont 

2  Stations 

50 

23+ 

Mount  Mansfield 

-22 

6 

Mount  Mansfield 

4.93 

Burlington  WBAP 

.94 

Virginia 

John  H.  Kerr  Dam 

69 

1 

Blacksburg  2 

-4 

13 

Stuart  ISSE 

6.82 

Rlverton 

.55 

Washington 

2  Stations 

62 

25+ 

Omak  2NW 

-16 

2 

Clearwater 

13.22 

John  Day  Dam 

.22 

West  Virginia 

Williamson 

63 

22 

Canaan  Valley 

-13 

15 

Pickens  1 

3.79 

New  Cumberland 

.31 

Wisconsin 

Mlnocqua  Dam 

48 

28 

Dodge 

-28 

4 

Gurney 

.78 

2  Stations 

.00 

Wyoming 

Wheatland  4N 

63 

25 

Big  Piney 

-28 

2 

Moose 

2.51 

Emblem 

.00 

on  an  earlier  date  or  dates. 


NOTE:   Dates  In  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  t^e  actual  occurrence  is  on  the  calendar  date  preceding  that  shown,   (See 
individual  Cllmatological  Data  for  times  of  observations) , 

D  Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch 
water  equivalent  to  every  10  inches  of  snowfall. 
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ALABAMA 

IDAHO 

NEBRASKA 

TENNESSEE 

BIRMINGHAM 

566 

2559 

2071 

BOISE 

797 

3904 

4323 

GRAND  ISLAND 

1121 

6258 

4904 

BRISTOL 

813 

3538 

3216 

HUNTSVILLE 

649 

2840 

2479 

LEWISTON 

842 

4439 

4093 

LINCOLN  U 

1054 

4843 

4427 

Chattanooga 

634 

2982 

2626 

MOBILE 

320 

1548 

1307 

POCATELLO 

1094 

5374 

5113 

NORFOLK 

1165 

5626 

5217 

knoxville 

710 

3169 

2760 

MONTGOMERY 

456 

2037 

1895 

ILLINOIS 

NORTH  PLATTE 
OMAHA 

1133 
1056 

5587 
4964 

4930 
4748 

MEMPHIS 
NASHVILLE 

601 

700 

2623 
3088 

2607 
2937 

ALASI^A 

CAIRO  U 

700 

3145 

3040 

SCOTTSBLUFF 

906 

5019 

4940 

oak  rioge  r 

731 

3264 

2961 

ANCHORAGE 

1312 

8150 

7725 

Chicago  o  hare 

976 

4657 

4834 

VALENTINE 

1188 

5868 

5429 

ANNETTE 

809 

5069 

4767 

CHICAGO  MIDWAY 

966 

4494 

4525 

TEXAS 

BARROW 

2364 

1311C 

13360 

MOLINE 

1032 

5086 

4812 

NEVADA 

ABILENE 

46  6 

2016 

2163 

BARTER  ISLAND 

2523 

13375 

13165 

PEORIA 

962 

4678 

4534 

Elko 

1100 

4985 

5300 

amarjllo 

661 

3O20 

3131 

BETHEL 

1605 

9052 

9160 

ROCKFORD 

1017 

5027 

5057 

ELY 

1087 

5330 

5403 

AUSTIN 

345 

1460 

1437 

SETTLES 

2093 

12088 

SPRINGFIELD 

934 

4413 

4162 

LAS  VEGAS 

518 

2130 

2257 

BROWNSVILLE 

45 

356 

526 

BIG  DELTA 

1790 

10979 

RENO 

866 

4183 

4547 

Corpus  christi 

146 

749 

805 

COLO  BAY 

1028 

6075 

6425 

INDIANA 

WINNEMUCCA 

938 

4651 

4835 

DALLAS 

414 

1794 

1948 

FAIRBANKS 

2024 

11556 

10695 

EVANSVILLE 

793 

3644 

3510 

DEL  RIO 

240 

1208 

1339 

FAREWELL 

1731 

10803 

Fort  wayne 

1036 

4670 

4615 

NEW  HAMPSHIRE 

EL  PASO 

464 

2170 

2275 

GULKANA 

1862 

11495 

INDIANAPOLIS 

925 

4269 

4242 

CONCORD 

1165 

5372 

5342 

Foot  worth 

416 

1943 

1907 

HOWEB 

1189 

7513 

SOUTH  BEND 

1034 

4724 

4692 

MT  WASHINGTON  OBS 

1587 

9355 

9372 

GALVESTON  U 

236 

961 

1016 

ILIAMNA 

1431 

8398 

HOUSTON 

234 

1019 

1168 

JUNEAU 

1219 

7192 

6210 

IOWA 

NEW  JERSEY 

LUBBOCK 

601 

2711 

2962 

KING  SALMON 

1463 

8701 

7895 

BURLINGTON 

1002 

4839 

4619 

ATLANTIC  CITY 

926 

4031 

3503 

MIDLAND 

467 

2183 

2179 

K0T2EBUE 

1803 

10296 

10778 

DES  MOINES 

1086 

5326 

5102 

ATLANTIC  CITY  U 

872 

3451 

3331 

PORT  ARTHUR 

289 

1190 

1216 

MC  GRATH 

1908 

11151 

10497 

OUBUOUE 

1140 

5602 

5466 

NEWARK 

938 

3752 

3760 

SAN  ANGELO 

372 

1713 

1901 

NENANA 

2044 

11758 

SIOUX  CITY 

1185 

5583 

5226 

TRENTON  U 

898 

3584 

3695 

SAN  ANTONIO 

319 

1437 

1312 

NOME 

1675 

9490 

9584 

WATERLOO 

1196 

5847 

5493 

VICTORIA 

208 

970 

1000 

ST.  PAUL  ISLAND 

1135 

6620 

7174 

NEW  MEXICO 

WACO 

382 

1620 

1694 

SHEMYA 

960 

6297 

6258 

KANSAS 

AlBUOUEROUE 

735 

3528 

3394 

WICHITA  FALLS 

543 

2364 

2328 

SUMMIT 

1618 

10480 

CONCORDIA 

992 

4605 

4159 

CLAYTON 

773 

3517 

3778 

TALKEETNA 

1412 

9017 

DODGE  CITY 

826 

3942 

3790 

ROSWELL 

564 

2902 

3090 

UTAH 

TANANA 

2070 

11997 

GOODLAND 

885 

4466 

4472 

MILFORD 

907 

4567 

479r 

UNALAKLEET 

1667 

9706 

TOPEKA 

865 

4247 

3994 

NEW  YORK 

SALT  LAKE  CITY 

1010 

4604 

4513 

YAKUTAT 

1201 

7613 

6143 

WICHITA 

804 

3876 

3612 

ALBANY 
BINGHAM  TON 

1122 

1171 

5037 
5278 

5036 
6194 

WENDOVER 

965 

4613 

4413 

ARIZONA 

KENTUCKY 

BUFFALO 

1125 

4732 

4971 

VERMONT 

Flagstaff 

1105 

5255 

4973 

COVINGTON 

872 

3837 

3946 

NEW  YORK  U 

902 

3593 

3576 

BURLINGTON 

1298 

5959 

5925 

Phoenix 

327 

1279 

1473 

LEXINGTON 

799 

3621 

3668 

J.F.  KENNEDY 

950 

3740 

3745 

TUCSON 

328 

1264 

1477 

LOUISVILLE 

778 

3456 

3549 

NEW  YORK  La  guaRdia 

933 

3706 

3517 

VIRGINIA 

WINSLOW 

738 

3635 

3794 

ROCHESTER 

1087 

4663 

4910 

LYNCHBURG 

793 

3520 

3216 

YUMA 

219 

856 

1058 

LOUISIANA 
ALEXANDRIA 

42  9 

1777 

1592 

SYRACUSE 

1152 

4829 

4889 

NORFOLK 
RICHMOND 

697 
78  3 

2722 

3168 

2635 
3047 

ARKANSAS 

BATON  ROUGE 

325 

1505 

1319 

NORTH  CAROLINA 

ROANOKE 

772 

3509 

3210 

FORT  SMITH 

613 

2B22 

2670 

LAKE  CHARLES 

312 

1338 

1225 

ASHEVILLE 

755 

3395 

3401 

WALLOPS  ISLAND 

617 

3259 

LITTLE  ROCK 

611 

2515 

2650 

NEW  ORLEANS 
SHREVEPORT 

304 
438 

1450 
1896 

1154 
1799 

CAPE  HATIERAS  R 
CHARLOTTE 

594 

702 

2175 
2979 

1970 
2532 

WASHINGTON 

CALIFORNIA 

GREENSBORO 

689 

3072 

2972 

OLYMPIA 

746 

4201 

3657 

BAkERSFIELO 

384 

1743 

1731 

MAINE 

RALEIGH 

667 

2967 

2692 

OUILLAYUTE 

729 

4302 

3947 

BISHOP 

971 

3564 

3203 

CARIBOU 

1316 

6352 

5950 

WILMINGTON 

564 

2248 

1994 

SEATTLE  TACOMA 

627 

3716 

3560 

Blue  canyon 

971 

4132 

3642 

PORTLAND 

1112 

4979 

5311 

SPOKANE 

1090 

5640 

4967 

EUREKA  U 

519 

3130 

3043 

NORTH  DAKOTA 

STAMPEDE  PASS  R 

1126 

6991 

6206 

FRESNO 

480 

2236 

1967 

MARYLAND 

BISMARCK 

1405 

7051 

6557 

WALLA  wAlLA  U 

816 

4143 

3652 

LONG  BEACH 

311 

1031 

1168 

BALTIMORE 

835 

3499 

3558 

FARGO 

1460 

7140 

6843 

YAKIMA 

1016 

5132 

4504 

LOS  ANGELES 

306 

1018 

1183 

WILLISTON 

1480 

7370 

6B02 

LOS  ANGELES  U 

277 

84  3 

938 

MASSACHUSETTS 

WEST  VIRGINIA 

MI  SHASTA  R 

903 

4475 

3953 

BLUE  HILL  OBS  R 

1066 

4600 

4517 

OHIO 

BECKLEY 

955 

4397 

3991 

OAKLAND 

402 

1931 

1992 

BOSTON 

987 

4069 

4031 

AKRON 

96  3 

4255 

4436 

CHARLESTON 

828 

3556 

3423 

RED  BLUFF 

522 

2328 

1959 

NANTUCKET 

849 

3769 

3861 

CINCINNATI  OBS 

858 

3869 

3642 

ELKINS 

964 

4514 

4194 

SACRAMENTO 

486 

2268 

2089 

WORCESTER 

nil 

4984 

4977 

CLEVELAND 

1032 

4571 

4419 

HUNTINGTON 

819 

3666 

3405 

SANDBERG  R 

771 

3346 

2842 

COLUMBUS 

933 

4218 

4227 

parkfrsburg  U 

637 

3725 

3603 

San  DIEGO 

274 

907 

994 

MICHIGAN 

DAYTON 

933 

4247 

4187 

SAN  FRANCISCO 

443 

2199 

2033 

ALPENA 

1239 

5645 

5909 

MANSFIFLO 

982 

4347 

4631 

WISCONSIN 

SAN  FRANCISCO  U 

412 

2188 

1994 

DETROIT 

1018 

4459 

4512 

TOLEDO 

1047 

4817 

4725 

GREEN  BAY 

1234 

5769 

5900 

SANTA  MARIA 

386 

1661 

1924 

DETROIT  M  WAYNE  CO 

1024 

4639 

4692 

YOUNGSTOWN 

1066 

4713 

4648 

LA  CROSSE 

1236 

6694 

5665 

STOCKTON 

516 

2338 

2106 

FLINT 

GRAND  RAPIDS 

1085 
1132 

5042 
5141 

4932 
6024 

OKLAHOMA 

MADISON 
MILWAUKEE 

1152 
1063 

6597 
5039 

6720 
5432 

COLORADO 

HOUGHTON  LAKE 

1272 

5812 

5882 

OKLAHOMA  CITY 

629 

2979 

2976 

ALAMOSA 

1155 

6183 

6205 

LANSING 

1103 

5113 

4977 

TULSA 

652 

3063 

3061 

WYOM  I  NG 

COLORADO  SPRINGS 

868 

4471 

4545 

MAROUETTE  U 

1182 

5501 

5790 

CASPER 

998 

5454 

6223 

DENVER 

821 

4320 

4484 

MUSKEGON 

1092 

4930 

4719 

OREGON 

CHEYENNE 

919 

4838 

5112 

GRAND  JUNCTION 

874 

4549 

4358 

SAULT  STE  MARIE 

1300 

5283 

5283 

ASTORIA 

587 

3673 

3476 

LANDER 

1026 

5626 

5665 

PUEBLO 

753 

3680 

4072 

BURNS  U 

1079 

5284 

4996 

SHERIDAN 

1181 

6273 

5471 

MINNESOTA 

EUGENE 

673 

3289 

3297 

CONNECTICUT 

DULUTH 

1411 

6968 

7117 

MEACHAM 

1051 

5823 

5299 

BRIDGEPORT 

978 

3845 

4019 

INTERNATIONAL  FALLS 

1524 

7567 

7747 

MEDFORD 

670 

3334 

3614 

HARTFORD 

1063 

4717 

4577 

MINNEAPOLIS 

1274 

6037 

6226 

PENDLETON 

820 

4310 

3846 

NEW  HAVEN 

994 

4086 

4193 

ROCHESTER 
ST  CLOUD 

1294 
1374 

6217 
6654 

6121 
6551 

PORTLAND 
SALEM 

70  3 
685 

3699 
3764 

3303 

3309 

DELAWARE 

SEXTON  SUMMIT  R 

944 

4909 

4093 

WILMINGTON 

874 

3619 

3690 

MISSISSIPPI 
JACKSON 

470 

2047 

1817 

PENNSYLVANIA 

DIST.OF  COLUMBIA 

MERIDIAN 

44  3 

2128 

1898 

ALLENTOWN 

967 

4202 

4299 

WASH  NATL  AP 

780 

3211 

3236 

MISSOURI 

ERIE 
HARRISBURG 

1093 
382 

4430 
3894 

4645 
3953 

FLORIDA 

COLUMBIA 

852 

4002 

3873 

PHILADELPHIA 

918 

3834 

3940 

APALACHICOLA  U 

321 

1372 

1095 

KANSAS  CITY 

857 

4077 

3626 

PITTSBURGH 

988 

4517 

4399 

OAYTONA  BEACH 

275 

971 

724 

ST  JOSEPH 

884 

5158 

4219 

PITTSBURGH  U 

926 

4011 

3975 

FORT  MYERS 

130 

458 

380 

ST  LOUIS 

826 

3889 

3748 

READING  U 

88  5 

3694 

3733 

JACKSONVILLE 

327 

1231 

1044 

SPRINGFIELD 

792 

3771 

3499 

SCRANTON 

1068 

4604 

4635 

KEY  WEST 

13 

46 

99 

WILLIAMSPORT 

1022 

4312 

4409 

LAKELAND  U 

201 

731 

662 

MONTANA 

MIAMI 

5* 

184 

195 

BILLINGS 

1134 

6738 

5122 

RHODE  ISLAND 

ORLANDO 

206 

750 

655 

GLASGOW 

1684 

7422 

6675 

Block  island 

959 

3890 

3872 

PENSACOLA 

339 

1571 

1244 

GREAT  FALLS 

1360 

6744 

5475 

PROVIDENCE 

1010 

4243 

4265 

TALLAHASSEE 

372 

1626 

1247 

HAVRE 

1631 

7721 

6362 

Tampa 

252 

882 

691 

HELENA 

1407 

6677 

5960 

south  CAROLINA 

WEST  PALM  BEACH 

no 

360 

222 

KALlSPELL 
MILES  CITY 

1246 
1352 

6666 
6629 

5919 
6712 

CHARLESTON 
CHARLESTON  U 

551 
462 

2153 
1818 

1698 
1479 

GEORGIA 

MISSOULA 

1234 

6075 

5924 

COLUMBIA 

594 

2421 

2045 

ATHENS 

597 

2657 

2335 

GNVLE-SPARTANBURG 

668 

2895 

2436 

ATLANTA 

620 

2741 

2353 

AUGUSTA 

555 

2311 

1957 

SOUTH  Dakota 

COLUMBUS 

517 

2259 

1949 

ABERDEEN 

1312 

6694 

6341 

MACON 

550 

2336 

1778 

HURON 

1239 

6198 

6123 

ROME 

638 

2968 

2647 

RAPID  CITY 

1102 

5613 

5227 

SAVANNAH 

498 

1952 

1620 

SIOUX  FALLS 

1283 

6143 

6836 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Bas*  «S'F.) 


FEBRUARY  1969 


Cunent 

Cunent 

Current 

Current 

season 

1 

season 

1  s 

season 

1 

season 

1 

1 

1 

,1 

■3 

Stdte  and  stahon 

&  ^ 

J| 

State  and  station 

&  B 

State  and  station 

&  B 

jl 

State  and  stabon 

&  ^ 

1  ^ 

1 

ii 

1 

ti 

^ 

1 

il 

o 

S 

?■& 

|-8 

o 
S 

5-& 

ll 

a 

i-f 

ll 

o 

a 

?" 

3  o 

o  5 

O  3 

S,  ■! 

1 

II 

&i 

1 

IJ 

&  -1 

ALABAMA 

HAWA I  1 

NEBRASKA 

SOUTH  DAKOTA 

BIRMINGHAM 

0 

0 

HILO 

209 

416 

NORTH  PLATTE 

0 

0 

ABERDEEN 

0 

0 

MUNTSVILLE 

0 

0 

HONOLULU 

255 

388 

OMAHA 

0 

0 

HURON 

0 

0 

MOBILf 

10 

15 

KAHULUI 

21* 

351 

SC0TTS6LUFF 

0 

0 

RAPID  CITY 

0 

0 

MONTGOMERY 

8 

U 

LI  HUE 

160 

225 

VALENTINE 

0 

0 

SIOUX  FALLS 

0 

0 

ALASKA 

IDAHO 

NEVADA 

TENNESSEE 

ANCHORAGE 

0 

0 

BOISE 

0 

0 

ELKO 

0 

0 

BRISTOL 

0 

0 

ANNFTTF 

0 

0 

LEWISTON 

0 

0 

ELY 

0 

0 

CHATTANOOGA 

0 

0 

BARROW 

0 

0 

POCATELLO 

0 

0 

LAS  VEGAS 

0 

0 

KNOXVILLE 

0 

0 

BARTER  ISLAND 

0 

0 

RENO 

0 

0 

MFMPHIS 

0 

0 

BETHEL 

0 

0 

ILLINOIS 

WINNEMUCCA 

0 

0 

NASHVILLE 

0 

0 

BFTTLES 

0 

0 

CAIRO  U 

0 

0 

OAK  RIDGE  R 

0 

0 

BIG  DELTA 

0 

0 

CHICAGO  0  HARE 

0 

0 

NEW  HAMPSHIRE 

COLD  RAY 

0 

0 

CHICAGO  MIDWAY 

0 

0 

CONCORD 

0 

0 

TEXAS 

FAIRBANKS 

0 

0 

MOLINE 

0 

0 

MT  WASHINGTON  OBS 

0 

0 

ABILENE 

0 

0 

FAREWELL 

0 

0 

PEORIA 

0 

0 

AmARILLO 

0 

0 

GULKANA 

0 

n 

ROCKFORO 

0 

0 

NEW  JERSEY 

AUSTIN 

5 

30 

HOMER 

0 

0 

SPRINGFIELD 

0 

0 

ATLANTIC  CITY 

0 

0 

BROWNSVILLE 

71 

19* 

ILIAMNA 

0 

0 

ATLANTIC  CITY  U 

0 

0 

CORPUS  CHRIST  I 

16 

78 

JUNEAU 

0 

0 

INDIANA 

NEWARK 

0 

0 

DALLAS 

2 

* 

KING  SALMON 

0 

0 

EVANSVILLE 

0 

0 

Trenton  u 

0 

0 

DEL  RIO 

13 

19 

K0TZE8UE 

0 

0 

FORT  WAYNE 

0 

0 

EL  PASO 

0 

0 

MC  GRATH 

0 

0 

INDIANAPOLIS 

0 

0 

NEW  MEXICO 

FORT  WORTH 

3 

6 

NENANA 

0 

0 

SOUTH  BEND 

0 

0 

ALBUOUEROUE 

0 

0 

GALVESTON  U 

4 

7 

NOME 

0 

0 

CLAYTON 

0 

0 

HOUSTON 

13 

48 

ST.  PAUL  ISLAND 

0 

0 

IOWA 

ROSWELL 

0 

0 

LUBBOCK 

0 

0 

She MY A 

0 

0 

BURLINGTON 

0 

0 

MIDLAND 

0 

0 

SUMMIT 

0 

0 

DES  MOINES 

0 

0 

NEW  YORK 

PORT  ARTHUR 

4 

21 

TALKEETNA 

0 

0 

DUBUOUE 

0 

0 

ALBANY 

0 

0 

SAN  ANGELO 

1 

7 

TANANA 

0 

0 

SIOUX  CITY 

0 

0 

BINGHAMTON 

0 

0 

SAN  ANTONIO 

5 

16 

UNALAKLEET 

0 

0 

WATERLOO 

0 

0 

BUFFALO 

0 

0 

VICTORIA 

10 

*8 

YAKUTAT 

0 

0 

KANSAS 

J.F.  KENNEDY 
NEW  YORK  U 

0 
0 

0 
0 

WACO 

WICHITA  FALLS 

2 

0 

14 

0 

ARIZONA 

CONCORDIA 

0 

0 

NEW  YORK  LA  GUARDIA 

0 

0 

FLAGSTAFF 

0 

0 

DODGE  CITY 

0 

0 

ROCHESTER 

0 

0 

UTAH 

PHOENIX 

0 

0 

goodlanD 

0 

0 

(SYRACUSE 

0 

0 

MILFORD 

0 

0 

TUCSON 

0 

0 

TOPEKA 

0 

n 

SALT  LAKE  CITY 

0 

0 

WINSLOW 

0 

0 

WICHITA 

0 

0 

NORTH  CAROLINA 

WENDOVER 

0 

0 

YUMA 

0 

7 

KENTUCKY 

ASHEVILLE 

CAPE  HATTERAS  R 

0 
0 

0 

0 

VERMONT 

ARKANSAS 

COVINGTON 

0 

0 

CHARLOTTE 

n 

0 

BURLINGTON 

0 

0 

FORT  SMITH 

0 

1 

LEXINGTON 

0 

0 

GREENSBORO 

0 

0 

LITTLE  ROCK 

0 

& 

LOUISVILLE 

0 

0 

RALEIGH 
WILMINGTON 

0 
2 

0 
2 

VIRGINIA 
LYNCHBURG 

0 

0 

CALIFORNIA 

LOUISIANA 

NORFOLK 

0 

0 

BAkERSFIELO 

0 

0 

ALEXANDRIA 

0 

9 

NORTH  Dakota 

RICHMOND 

0 

0 

BISHOP 

0 

0 

BATON  ROUGE 

10 

30 

BISMARCK 

0 

0 

ROANOKE 

0 

0 

BLUE  CANYON 

0 

0 

LAKE  CHARLES 

A 

21 

FARGO 

0 

0 

WALLOPS  ISLAND 

0 

0 

EUREKA  U 

0 

0 

NEW  ORLEANS 

17 

45 

WILLISTON 

0 

0 

FRESNO 

0 

0 

shreveport 

0 

15 

WASHINGTON 

LONG  BEACH 

0 

13 

OHIO 

OLYMPIA 

0 

0 

LOS  ANGELES 

0 

7 

MAINE 

AKRON 

0 

0 

ouillayute 

0 

0 

LOS  ANGELES  U 

0 

19 

CARIBOU 

0 

0 

CINCINNATI  OBS 

0 

0 

SEATTLE  TACOMA 

0 

0 

MT  SHASTA  R 

0 

0 

PORTLAND 

0 

0 

CLEVELAND 

0 

0 

SPOKANE 

0 

0 

Oakland 

0 

0 

COLUMBUS 

0 

0 

STAMPEDE  PASS  R 

0 

0 

RED  BLUFF 

0 

0 

MARYLAND 

DAYTON 

0 

0 

WALLA  WALLA  U 

0 

0 

SACRAMENTO 

0 

0 

BALTIMORE 

0 

0 

MANSFIELD 

0 

0 

YAKIMA 

0 

0 

SANDBERG  R 

0 

0 

TOLEDO 

0 

0 

San  difgo 

0 

5 

MASSACHUSETTS 

YOUNGSTOWN 

0 

0 

WEST  INDIES 

SAN  FRANCISCO 

0 

0 

BLUE  HILL  OBS  R 

0 

0 

SAN  JUAN  P.R. 

287 

615 

SAN  FRANCISCO  U 

0 

0 

BOSTON 

0 

0 

OKLAHOMA 

SWAN  ISLAND 

378 

79* 

Santa  maria 

0 

0 

NANTUCKET 

0 

0 

OKLAHOMA  CITY 

0 

0 

STOCKTON 

0 

0 

WORCESTER 

0 

0 

TULSA 

0 

0 

WEST  VIRGINIA 
BECKLEY 

0 

0 

COLORADO 

MICHIGAN 

OREGON 

CHARLESTON 

0 

0 

ALAMOSA 

0 

0 

ALPENA 

0 

0 

ASTORIA 

0 

0 

ELKINS 

0 

0 

COLORADO  SPRINGS 

0 

0 

DETROIT 

0 

0 

BURNS  U 

0 

0 

HUNTINGTON 

0 

0 

DENVER 

0 

0 

DETROIT  M  WAYNE  CO 

0 

0 

EUGENE 

0 

0 

PARKERSBURG  U 

0 

0 

GRAND  JUNCTION 

0 

0 

FLINT 

(1 

0 

MEACHAM 

0 

0 

PUEBLO 

0 

0 

GRAND  RAPIDS 
HOUGHTON  LAKE 

0 
0 

0 
0 

MEDFORD 
PENDLETON 

0 
0 

0 
0 

WISCONSIN 
GREEN  BAY 

0 

0 

CONNECTICUT 

LANSING 

0 

0 

PORTLA».'D 

0 

0 

LA  CROSSE 

0 

0 

BRIDGEPORT 

0 

0 

MAROUETTE  U 

0 

0 

SALEM 

0 

0 

MADISON 

0 

0 

HARTFORD 

0 

0 

MUSKEGON 

0 

0 

SEXTON  SUMMIT  R 

0 

0 

MILWAUKEE 

0 

0 

NEW  HAVEN 

0 

0 

SAULT  STE  MARIE 

0 

0 

PACIFIC  AREA 

WYOM I NG 

DELAWARE 

MINNESOTA 

JOHNSTON 

349 

682 

CASPER 

0 

a 

WILMINGTON 

0 

0 

DULUTH 
INTERNATIONAL  FALLS 

0 
0 

0 
0 

KOROR  R 
KWAJALFIN 

457 
487 

950 
985 

Cheyenne 

LANDER 

0 
0 

0 

0 

OIST.OF  COLUMBIA 

MINNEAPOLIS 

0 

0 

MAJURO 

458 

933 

Sheridan 

0 

0 

WASH  NATL  AP 

0 

0 

ROCHESTER 
ST  CLOUD 

0 
0 

0 
0 

PAGO  PAGO 
PON  APE  R 

459 
401 

985 

879 

FLORIDA 

TAGUAC  GUAM  R 

321 

^96 

apalachicola  U 

2 

3 

MISSISSIPPI 

TRUK  MOEN  ISLAND 

432 

925 

OAYTONA  BEACH 

<> 

n 

JACKSON 

0 

3 

WAKE 

338 

717 

FORT  MYERS 

?0 

53 

MERIDIAN 

6 

6 

YAP  R 

422 

898 

JACKSONVILLE 

8 

10 

KEY  WEST 

108 

277 

MISSOURI 

PENNSYLVANIA 

LAKELAND  u 

12 

22 

COLUMBIA 

0 

0 

ALLENTOWN 

0 

0 

MIAMI 

46 

170 

KANSAS  CITY 

0 

0 

ERIE 

0 

0 

ORLANDO 

10 

22 

ST  JOSEPH 

0 

0 

HAB0IS8URG 

0 

0 

PENSACOLA 

9 

11 

ST  LOUIS 

0 

0 

PHILADELPHIA 

0 

0 

Tallahassee 

8 

15 

SPRINGFIELD 

0 

0 

PITTSBURGH 

n 

0 

Tampa 

2 

10 

PITTSBURGH  U 

0 

0 

west  palm  beach 

23 

87 

MONTANA 
BILLINGS 

0 

0 

READING  U 
SCRANTON 

0 
0 

0 
0 

GEORGIA 

GLASGOW 

p 

0 

WILLIAMSPORT 

0 

0 

ATHENS 

0 

0 

GREAT  FALLS 

0 

0 

ATLANTA 

0 

0 

HAVRE 

0 

0 

RHODE  ISLAND 

AUGUSTA 

0 

0 

HELENA 

0 

0 

SLOCK  ISLAND 

0 

0 

COLUMBUS 

1 

1 

KALISPFLL 

0 

0 

PROVIDENCE 

0 

0 

MACON 

2 

2 

MILES  CITY 

0 

0 

ROME 

0 

0 

MISSOULA 

0 

fl 

SOUTH  CAROLINA 

SAVANNAH 

4 

A 

NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 

0 
0 

0 
0 

CHARLESTON 

CHARLESTON  U 

C0LUM3IA 

GNVLE- SPARTANBURG 

0 
0 
0 

0 

0 
0 
0 
0 

NORFOLK 

0 

0 

Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  Indicates  Rural,  sites. 


STORM   SUMMARY 


FEBRUARY  1969 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*   HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

# 

CE  STORMS 
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2 

£S 

a: 

z 
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ac 
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a 

Z 

^ — 

o 

a.uj 

u 

O 

u 

o 

O.UJ 

u 

a 
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u 

a 

U 

a 

a.ui 

u 

Alabama 

1 

0 

°5 

C 

Alaska 

0 

0 

3 

0 

Arizona 

1 

1 

0 

0 

0 

Arkansas    * 

California 

0 

0 

7 

0 

3 

1 

5 

0 

14 

1 

8 

7 

Colorado    • 

Connecticut 

0 

0 

4 

0 

0 

0 

5 

0 

Delaware 

0 

0 

4 

0 

Florida 

2 

2 

0 

0 

4 

0 

2 

°6 

C 

Georgia 

1 

1 

0 

0 

4 

0 

0 

4 

0 

0 

? 

5 

0 

0 

7 

5 

0 

Hawaii 

0 

0 

°4 

C 

1 

0 

6 

0 

Idaho   * 

Illinois    * 

Indiana    * 

Iowa   * 

Kansas 

0 

0 

4 

0 

Kentucky 

0 

0 

? 

0 

0 

0 

5 

0 

Louisiana  D 

Maine 

0 

0 

4 

0 

0 

0 

7 

0 

Maryland 

0 

0 

4 

0 

Massachusetts 

2 

0 

7 

0 

0 

2 

8 

0 

Michigan 

0 

0 

4 

0 

Minnesota    * 

Mississippi 

0 

0 

7 

0 

0 

0 

7 

0 

Missouri    • 

Montana   * 

Nebraska    • 

Nevada 

0 

0 

6 

0 

New  Hampshire 

0 

0 

5 

0 

2 

0 

7 

0 

New  Jersey 

5 

New  Mexico   * 

New  York 

5 

North  Carolina 

0 

0 

4 

0 

0 

0 

5 

0 

0 

0 

7 

0 

North  Dakota 

0 

0 

5 

0 

Ohio    * 

Oklahoma 

0 

0 

? 

? 

Oregon   * 

Pacific   Area    • 

Pennsylvania 

0 

1 

4 

0 

Puerto   Rico 

0 

0 

°4 

c 

Rhode   Island 

0 

0 

4 

0 

0 

0 

5 

0 

South   Carolina 

0 

0 

4 

0 

2 

0 

6 

8 

South  Dakota 

0 

0 

5 

0 

Tennessee 

0 

0 

5 

0 

0 

0 

7 

0 

0 

0 

4 

0 

Texas 

1 

1 

0 

0 

3 

7 

0 

7 

7 

Utah   * 

Vermont 

0 

0 

5 

0 

0 

0 

6 

0 

U.    S.    Virgin   Is. 

0 

0 

4 

0 

Virginia 

0 

0 

4 

0 

Washington   * 

West    Virginia   • 

Wisconsin  * 

1 

Wyoming  * 

1 

Crop  damage 
Includes  crop  damage 
Data  delayed 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others',  and  for  detailed  listing  of  other  storms, 

see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

FEBRUARY  1969 

Elmer  R.  Nelson,  Office  of  Hydrology 


The  most  damaging  floods  during  February  occurred 
In  southern  California  for  the  second  consecutive  month. 
In  most  areas  the  flood  damage  was  less  than  In  the 
previous  month.  Mud  slides  were  more  numerous  than 
in  January,  Channel  flows  were  generally  below  the 
January  level.  Flooding  in  the  Salinas  Basin  was  more 
severe  than  in  January  which  was  the  most  severe 
since  1952.  The  Chowchilla  and  Fresno  Rivers  crested 
higher  than  In  January,  Major  damage  in  the  San  Joaquin 
Basin  was  confined  to  the  valley  floor  and  in  the  lower 
foothill  areas. 

The  crests  on  the  Wabash  River  from  LaFayette,  Ind., 
to  Mt.  Carmel,  IlL,  were  the  highest  In  10  years.  At 
Mt,  Carmel,  111,  the  crest  was  the  highest  since  1913, 
Flooding  along  the  lower  White  River  in  Indiana  was 
the  highest  in  5  years  at  some  points.  The  crest  on 
the  Little  Wabash  River  at  Carmi,  111.,  was  the  second 
highest  In  the  history  of  the  station. 

Lake  Michigan. — Runoff  In  the  Grand  River  Basin 
in  Michigan  from  the  January  thaw  entered  the  lower 
Grand  River  in  the  beginning  of  February,  Comstock 
Park,  just  north  of  Grand  Rapids,  Mich.,  exceeded  flood 
stage  by  about  0,8  foot.  This  produced  limited  lowland 
flooding.  The  minor  lowland  flooding  that  resulted  from 
an  ice  Jam  in  Robinson  Township  in  Ottawa  County, 
Mich.,  during  the  latter  part  of  December  began  to 
subside  during  the  first  few  days  of  February, 

Lake  Erie, --The  St,  Marys  River  at  Decatur,  Ind., 
rose  above  flood  stage  on  Jan,  18  and  continued  in 
flood  to  Feb.  5.  The  crest  on  Jan.  31  was  5.4  feet  above 
flood  stage.  The  St.  Joseph  River  at  Montpelier,  Ohio, 
rose  above  flood  stage  on  Jan,  19  and  receded  within 
its  banks  on  Feb,  6.  The  crest  on  Jan  31  was  4.7  feet 
above  flood  stage.  The  Maumee  River  at  Napoleon, 
Ohio,  rose  out  of  its  banks  on  Jan.  28  due  to  an  ice 
jam  at  the  eastern  end  of  the  city.  About  25  families 
were  evacuated.  The  ice  jam  broke  on  Jan.  29  after 
cresting  8.9  feet  above  flood  stage.  It  rose  above 
flood  stage  at  Fort  Wayne,  Ind.,  Defiance,  Ohio,  and 
Grand  Rapids,  Ohio,  on  Jan.  30.  It  receded  within 
its  banks  on  Feb.  1-5,  The  crests  ranged  from  3,3 
feet  above  flood  stage  at  Grand  Rapids  to  6.2  feet 
above  flood  stage  at  Fort  Wayne. 

Lake  Ontario. — Minor  flooding  occurred  on  Oatka  Creek 
at  Garbutt,  N,  Y.,  and  on  Black  Creek  at  Churchville, 
N.  Y.,  on  Feb,  1.  The  crests  were  less  than  0.5  foot 
above  flood  stage.  Fields  and  pastureland  were  flooded 
to  a  minor  extent  with  no  observable  damage. 

ATLANTIC  SLOPE  DRAINAGE 
The  Susquehanna  River  at  Vestal,  N.  Y.,  reached  a 
stage  of  18  to  19  feet  (flood  stage  18  feet)  on  Jan, 
31  due  to  an  ice  jam  about  1,000  feet  below  the  gage. 
It  receded  within  its  banks  on  Feb,  1.  Ice  flows  jammed 
temporarily  at  various  points  along  the  main  stem 
on  Feb.  1-2.  Near  bankfull  stage  was  reported  on 
the  North  Branch  near  Vestal,  N.  Y.,  due  to  ice  jams 
during  the  same  period.  No  damage  resulted. 

Light  flooding  occurred  on  the  upper  Neuse  and  lower 
Cape  Fear  Rivers  in  eastern  North  Carolina  on  the 
3d-8th.  This  flooding  was  due  to  heavy  rain  that  totalled 
between  1  and  2  Inches  on  the  morning  of  the  2d.  The 
crests  ranged  from  1  to  2.5  feet  above  flood  stage 
on  the  Neuse  River  to  5  to  6  feet  above  flood  stage  on 
the  lower  Cape  Fear  River.  No  damage  was  reported. 
The   Rocky   River   at   Norwood,    N.    C,  rose  1.1  feet 


above  flood  stage  on  the  4th  and  0.2  foot  above  flood 
stage  on  the  24th.  The  Pee  Dee  River  at  Peedee,  S,  C, 
rose  above  flood  stage  on  the  5th  and  continued  in 
flood  to  the  13th,  The  crest  on  the  8th  was  0.7  foot 
above  flood  stage.  It  rose  above  flood  stage  again 
on  the  20th  and  continued  in  flood  to  Mar.  14.  The 
crest  on  the  27th  was  2.9  feet  above  flood  stage.  The 
Lumber  River  at  Lumberton,  N.  C,  continued  in  flood 
from  Jan.  23  through  February  into  March,  There 
were  four  crests,  with  the  highest  crest  2.8  feet  above 
flood  stage  occurring  on  the  27th. 

The  Saluda  River  at  West  Pelzer,  S.  C„  rose  0,2 
foot  above  flood  stage  on  the  3d.  The  Broad  River  at 
Blair,  S.  C,  was  out  of  its  banks  on  the  3d-5th.  The 
crest  on  the  3d-4th  was  4,5  feet  above  flood  stage. 
This  flooding  was  due  to  1,5  to  over  3  Inches  of  rain  on 
the  lst-3d.  Little  or  no  damage  resulted  from  the 
flooding. 

The  Savannah  River  at  Milhaven-Wade,  Ga.,  rose  briefly 
to  flood  stage  on  the  4th  and  10th  but  did  not  exceed  it. 
At  Clyo,  Ga.,  the  river  was  above  flood  stage  from 
Jan.  29  to  Feb.  27.  The  crest  on  the  11th  was  2.3 
feet  above  flood  stage. 

EAST  GULF  OF  MEXICO  DRAINAGE 
The  Oostanaula  River  at  Resaca,  Ga.,  was  out  of 
its  banks  on  the  3d-7th.  The  crest  on  the  5th  was  5.6 
feet  above  flood  stage.  The  Etowah  River  at  Canton, 
Ga.,  rose  briefly  above  flood  stage  on  the  3d.  The 
crest  was  0.4  foot  above  flood  stage.  This  flooding 
was  due  to  rainfall  ranging  from  2  to  3.5  Inches  on 
Feb,  1-3.  There  was  no  flooding  of  urban  areas. 
Damage  to  farmlands  and  public  roads  along  the 
Oostanaula  was  estimated  at  nearly  $78,000. 

The  East  Fork  Tombigbee  River  at  Fulton,  Miss., 
was  In  light  flood  on  the  2d-7th.  The  crest  on  the 
3d  was  2,7  feet  above  flood  stage.  The  Tibbee  River 
at  Tibbee,  Miss.,  was  out  of  its  banks  on  the  3d-6th, 
It  crested  on  the  4th,  2.6  feet  above  flood  stage.  The 
main  stem  of  the  Tombigbee  River  rose  above  flood 
stage  at  Aberdeen,  Miss.,  on  the  3d  and  at  Jackson, 
Miss,,  on  the  7th.  It  receded  within  its  banks  at  Aber- 
deen on  the  8th  and  at  Jackson  on  the  15th.  The  crests 
ranged  from  2.9  feet  above  flood  stage  at  Aberdeen 
on  the  7th  to  1.5  feet  above  flood  stage  at  Jackson 
on  the  10th.  No  appreciable  damage  resulted  from 
the  flooding. 

The  Pearl  River  rose  above  flood  stage  at  Bogalusa, 
La.,  on  the  24th  and  receded  within  its  banks  on  the 
28th,  The  crest  on  the  26th  was  1.4  feet  above  flood 
stage.  This  overflow  was  due  to  1.5  inches  of  rain 
on  the  20th.  A  similar  amount  of  rain  occurred  on  the 
15th.    No    damage  resulted  from  the  slight  overflow. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin.-- Precipitation  during  Feb- 
ruary in  the  Upper  Mississippi  Basin  was  generally 
much  below  normal.  Most  of  Wisconsin,  Southwestern 
Minnesota,  and  northeastern  Iowa  reported  less  than 
0.25  inch  during  the  month.  In  northern  and  central 
Minnesota,  the  average  precipitation  ranged  from  0,4 
to  0.8  inch.  In  southwestern  Minnesota,  however,  1 
to  2  inches  of  precipitation  was  observed. 

The  snow  cover  in  the  Upper  Mississippi  Basin 
on  Feb,  28,  as  compared  with  that  of  other  years  is 
given  in  the  following  table: 
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STATION 

(Minnesota) 
Bemldjl 
Duluth 
Alexandria 
New  Ulm 
Minneapolis 
Rochester 

(Wisconsin) 
Park  Falls 
Wausau 
Portage 


The  Widespread  flooding  in  Illinois  and  Missouri 
during  February  was  due  to  rainfall  during  the  last 
2  weeks  of  January.  The  heaviest  rains  occurred 
on  Jan.  27-2Q.  Some  snowmelt  contributed  to  the  over- 
all runoff,  but  was  not  a  major  factor.  The  light  to 
moderate  precipitation  on  Jan.  17  and  Jan,  23  con- 
ditioned the  soil  for  maximum  runoff.  Major  flooding 
occurred  along  the  lower  Meramec  and  Big  Rivers  in 
Missouri  and  along  the  Big  Muddy  River  in  southern 
Illinois.  The  Meramec  River  at  Pacific,  Mo.,  crested 
13.4  feet  above  flood  stage  on  Feb.  1.  At  Eureka,  Mo., 
the  crest  was  15.4  feet  above  flood  stage.  The  crest 
of  29.7  feet  at  Valley  Park,  Mo.,  (flood  stage,  16  feet) 
on  Feb.  2  was  the  highest  stage  since  July  1957.  The 
Meramec  receded  below  flood  stage  at  all  points  by 
Feb.  3.  The  Big  River  at  Byrnsville,  Mo.,  continued 
in  flood  from  Jan.  30  to  Feb.  1.  The  crest  on  Jan. 
31  was  7.6  feet  above  flood  stage.  The  Bourbeuse  River 
at  Union,  Mo,,  crested  4.3  feet  above  flood  stage  on 
Feb.    1  and  receded  within  its  banks  on  the  same  day. 

In  Illinois,  the  Big  Muddy  River  at  Murphysboro,  111., 
rose  above  flood  stage  on  Jan.  24  and  crested  on  Feb. 
3,  16  feet  above  flood  stage.  Upstream  at  Plumfield, 
111.,  it  rose  out  of  its  banks  on  Jan.  31  and  crested 
3.4  feet  above  flood  stage  on  Feb.  3.  The  Big  Muddy 
River  receded  within  its  banks  on  Feb.  17.  The  Kaskaskia 
River  at  Shelbyville  and  Vandalla,  111.,  rose  above 
flood  stage  on  Jan.  29  and  crested  3  to  7  feet  above 
flood  stage  on  Jan.  31.  It  rose  above  flood  stage  at 
New  Athens,  111.,  on  Jan  31  and  crested  1.2  feet  above 
flood  stage  on  Feb.  3.  The  Kaskaskia  receded  within 
Its  banks  at  these  locations  on  Feb.  6.  It  rose  above 
flood  stage  at  Carlyle  Dam,  111.,  on  Feb.  3  and  continued 
In  flood  to  Mar.  13.  The  crest  on  Feb.  21  was  4.3  feet 
above  flood  stage.  Minor  flooding  occurred  upstream 
at  Vandalla,  111.,  on  the  9- 13th  and  at  Shelbyville,  111., 
on  the  10th.  Light  overflows  occurred  along  the  Sanga- 
mon and  Illinois  Rivers  during  the  latter  part  of  January 
and  most  of  February.  The  Sangamon  River  at  Rlverton, 
111.,  receded  within  its  banks  on  the  17th  and  the  Illinois 
River  at  Meredosia,  111.,  on  the  25th.  The  crest  at 
Meredosla,  111.,  was  7.5  feet  above  flood  stage  on  the 
10th. 

Missouri  Basin. --Temperatures  in  South  Dakota  and 
in  northern  Nebraska  averaged  near  normal  during 
February,  with  the  first  half  generally  below  normal  and 
the  latter  half  above.  Some  thawing  occurred,  but 
there  was  very  little  runoff.  Most  streams  remained 
frozen  except  in  southern  South  Dakota  and  northern 
Nebraska  where  some  channels  opened.  Precipitation 
was  heavy  during  the  month  and  snowfall  was  generally 
over  twice  normal. 

The  month  ended  with  snow  cover  of  20  to  35  inches 


COMPARATIVE  SNOW  DEPTHS  (INCHES) 
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in  eastern  South  Dakota;  5  to  20  Inches  in  central  South 
Dakota;  up  to  10  inches  in  western  South  Dakota  and 
eastern  Wyoming;  10  to  30  inches  in  northwest  Iowa; 
and  25  to  40  Inches  in  southwest  Minnesota.  The  water 
equivalent  of  this  snow  was  6  to  10  inches  in  the  Big 
Sioux  and  Vermillion  Basins;  5  to  8  Inches  in  the  James 
Basin;  4  to  6  Inches  in  the  Floyd  Basin  in  Iowa;  up  to 
6  Inches  along  the  Niobrara  and  White  Rivers;  and  up 
to  4  Inches  in  the  Bad,  Cheyenne,  Moreau,  and  Grand 
River  Basins.  Most  of  the  available  water  is  in  the 
lower  reaches  of  the  rivers  in  northern  Nebraska  and 
central  South  Dakota. 

All  streams  in  the  Elkhorn  and  Platte  River  basins 
in  Nebraska  remained  frozen  and  snow-covered  at  the 
end  of  February.  Snow  depths  as  of  the  28th  ranged 
from  9  inches  up  to  20  Inches  with  water  equivalents 
ranging  from  2  inches  up  to  6  Inches.  Some  ice  action 
caused  Salt  Creek  at  Roca,  Nebr.,  to  rise  to  a  stage 
of  16.53  feet  on  the  27th.  (Flood  stage,  19  feet).  Re- 
sulting hlghwater  due  to  an  ice  jam  caused  8  to  10 
Inches  of  water  over  the  highway  to  the  west  of  the 
gage  on  the  26th.  Some  local  and  short  period  minor 
ice  jams  occurred  on  the  Boyer  River  in  western 
Iowa. 

Light  to  locally  moderate  flooding  developed  near  the 
end  of  February  from  snowmelt  in  parts  of  the  lower 
Big  Blue  River  basin,  and  in  the  lower  Republican  River 
Valley.  The  most  significant  rises  occurred  on  the 
Big  Blue  River  at  Beatrice,  Nebr.,  with  an  overflow 
of  over  4  feet  and  at  Blue  Rapids,  Kans.,  where  it 
reached  nearly  5  feet  above  flood  stage.  Overflows  in 
the  lower  Little  Blue  River  Valley,  the  Black  Vermillion 
River  and  Fancy  Creek  in  Kansas  were  of  brief  duration 
and  relatively  minor.  Local  overflows  In  the  Republican 
Basin  at  Clay  Center  and  Jamestown,  Kans.,  were 
comparatively  minor.  There  was  some  overflow  on  the 
Little  Blue  River  above  Fairbury,  Nebr.,  on  the  27-28th 
due  to  an  ice  jam.  Highway  136  was  covered  with  about 
6  Inches  of  water,  but  stages  returned  well  within 
banks  downstream  at  Fairbury.  Water  equivalents  of 
the  snow  cover  were  predominantly  1.5  to  3  Inches 
in  the  Big  Blue  River  basin  prior  to  the  rises  at  the 
end  of  the  month.  Little  runoff  was  released  from  the 
locally  heavier  water  equivalents  of  3  to  5  inches  on 
the  tributaries  in  the  headwaters.  The  principal  snow 
cover  at  the  end  of  the  month  was  from  4  to  8  inches 
over  this  area  from  the  Big  Blue  River  southward 
across  Lincoln  Creek,  Beaver  Creek,  and  the  West 
Fork  drainages.  Damages  were  negligible.  The  over- 
flow along  the  Blue  River  channel  near  Beatrice,  Nebr., 
inundated  about  1,000  acres.  Although  highway  travel 
was  affected  for  a  short  time  in  the  Little  Blue  River 
Valley  above  Fairbury,  Nebr.,  no  damages  were  noted. 
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Ice- blocking  caused  minor  flooding  on  the  Grand, 
Blackwater,  and  Marmaton  Rivers  in  Missouri.  The 
Grand  River  at  Sumner,  Mo.,  was  out  of  its  banks 
on  the  7- 14th.  The  crest  on  the  10th  was  3.9  feet 
above  flood  stage.  The  Blackwater  River  at  Valley 
City,  Mo.,  rose  1.3  feet  above  flood  stage  briefly  on 
the  6th.  The  Marmaton  River  at  Nevada,  Mo.;  rose 
above  flood  stage  on  Jan.  28  and  continued  in  flood  to 
Feb.  4.  The  crest  on  Jan.  31  was  1.9  feet  above  flood 
stage.  Some  damage  resulted  to  farmland.  Local  high- 
way traffic  was  affected  in  the  Sumner,  Mo.,  area  as 
State  Highway  139  was  Inundated  at  27  feet. 

Minor  flooding  occurred  on  the  South  Grand  River  at 
Urich,  Mo.,  on  the  6th  and  on  the  Osage  River  at  Schell 
City,  Mo.,  on  the  9th.  The  Gasconade  River  at  Jerome, 
Mo.,  crested  6.5  feet  above  flood  stage  on  Feb.  1.  It 
was  out  of  its  banks  from  Jan.  30  to  Feb.  2. 

Ice  jam  flooding  occurred  along  the  upper  Missouri 
River  in  a  12-mile  stretch  about  40  miles  south  of 
Great  Falls,  Mont.,  from  the  latter  part  of  January  to 
Feb.  3.  U.  S.  Highway  91  (Interstate  Highway  15)  was 
reopened  on  the  afternoon  of  the  4th  after  the  ice  was 
removed.  Downstream  at  Nebraska  City,  Mo.,  ice 
action  caused  minor  flooding  on  the  26-28th.  The 
crest  on  the  26th  was  1.2  feet  above  flood  stage. 

Ohio  River  Basln.--Minor  flooding  developed  on  the 
Scioto  River  in  Ohio  during  the  last  week  in  January 
and  continued  until  Feb.  4.  The  overflow  was  due  to 
moderate  to  heavy  rains  on  Jan.  29-30.  The  crest 
stages  varied  from  1  to  4  feet  above  stage.  While 
some  secondary  roads  were  closed  temporarily,  the 
principal  flooding  was  on  farmland  not  currently  in 
production. 

Minor  flooding  occurred  on  the  Rough  River  at  Dundee, 
Ky.,  on  Jan.  31  to  Feb.  1.  The  crest  on  Feb.  1  was 
0.35  foot  above  flood  stage.  The  Green  River  at  Calhoun, 
Ky.,  was  out  of  its  banks  on  Feb.  1-4.  It  crested  on  the 
3d,  0.8  foot  above  flood  stage.  There  was  minor  damage 
($156,000)  from  the  overflows.  About  20,000  acres  were 
Inundated. 

The  prolonged  cold  weather  and  snow  cover  during 
the  first  2  weeks  of  January  set  the  stage  for  major 
flooding  in  the  Wabash  Basin  in  Indiana  during  the 
latter  part  of  January  and  early  February.  This  cold 
weather  caused  ice  to  cover  most  streams  up  to  1  foot 
thick  by  the  middle  of  January  and  the  soil  to  freeze 
to  a  considerable  depth.  Heavy  rainfall  (up  to  5  inches) 
over  the  lower  Wabash  and  lower  White  Rivers  on 
Jan.  28-30  caused  heavy  runoff.  The  crests  on  the  Wabash 
River  from  Lafayette,  Ind.,  to  Mt.  Carmel,  111.,  were 
the  highest  in  10  years.  At  Mt.  Carmel,  111.,  the  crest 
of  28.6  feet  on  Feb.  6  (flood  stage  17  feet)  was  the 
highest  since  1913.  A  few  smaller  homes  and  installations 
between  the  levee  and  the  river  were  flooded  and 
evacuations  were  necessary.  The  new  levees  protected 
large  areas,  preventing  considerable  damage  and  elimi- 
nated the  necessity  of  evacuating  many  homes.  Flooding 
along  the  lower  White  River  was  the  highest  in  5  years 
at  some  points.  A  few  residences  in  some  low-lying 
areas  on  the  outskirts  of  Indianapolis  and  Spencer,  Ind., 
were  surrounded.  A  few  families  were  evacuated  near 
Spencer  where  the  water  reached  the  floor  level  in  a 
few  homes.  Much  bottomland  was  overflowed  and  numer- 
ous roads  were  closed  along  the  East  Fork  of  the  White. 
Flooding  occurred  along  the  Muscatatuck  at  Austin,  Ind., 
from  Jan.  29  to  Feb.  2.  The  crest  on  Jan.  31  was  7.9 
feet  above  flood  stage.  The  Embarrass  River  in  Illinois 
crested  5  to  7  feet  above  flood  stage. 

The  Little  Wabash  River  reached  a  crest  of  34.6  feet 
(flood    stage,    27   feet)   at    Carmi,   111.,  on  Feb.  5.  This 


FEBRUARY    1969 

was  the  second  highest  stage  in  the  history  of  the 
station.  Major  damage  resulted  to  crops  (principally 
wheat)  which  were  inundated.  Damage  resulted  to  high- 
ways, bridges,  etc.  due  to  erosion  in  the  lower  White 
and  lower  Wabash  Rivers.  There  was  also  considerable 
damage  to  oil  and  gas  lines  in  that  area.  The  total 
damage  in  the  Wabash  Basin  was  estimated  at  $3.5 
million. 

The  Saline  River  at  Harrisburg,  111.,  was  out  of  its 
banks  from  Jan.  28  to  Feb.  3.  The  crest  on  Jan.  31 
was  11.2  feet  above  flood  stage.  The  total  damage  in 
the  Saline  Basin  was  estimated  at  $357,000. 

Minor  flooding  developed  on  the  Harpeth  River  at 
Kingston  Springs,  Tenn.,  on  Feb.  2.  The  crest  was 
0.1  foot  above  flood  stage.  This  flooding  was  due  to 
light  to  moderate  rain  during  the  last  week  of  January. 
Little,    if   any    damage    resulted   from    this  overflow. 

Heavy  rains  (2.5  to  3.5  inches)  on  Jan.  31  to  Feb.  2 
caused  flooding  on  the  South  Chickamauga  Creek  at 
Chickamauga,  Tenn.,  the  Elk  River  at  Fayetteville, 
Tenn.,  and  along  the  main  stem  of  the  Tennessee 
River  at  and  below  Whltesburg,  Ala.  The  Duck  River 
at  Shelbyville,  Tenn.,  rose  to  bankfull  stage  on  Feb. 
2  but  did  not  exceed  flood  stage.  The  South  Chickamauga 
Creek  at  Chickamauga,  Tenn.,  was  out  of  its  banks 
from  the  1st  to  the  5th.  It  crested  7.3  feet  above  flood 
stage  on  the  3d.  The  Elk  River  rose  above  flood  stage 
at  Fayetteville,  Tenn.,  on  the  2d  and  continued  in  flood 
to  the  5th.  The  crest  on  the  2- 3d  was  3.6  feet  above 
flood  stage.  Crests  along  the  main  stem  of  the  Tennessee 
ranged  from  1.3  feet  above  flood  stage  at  Savannah, 
Tenn.,  on  the  7th  to  10.9  feet  above  flood  stage  at  Paducah, 
Ky.,  on  the  10th. 

The  lower  Ohio  Rdver  rose  above  flood  stage  at 
Fords  Ferry,  Ky.,  on  Jan.  30  and  at  Newburgh,  Ind., 
Shawneetown,  111.,  and  Cairo,  111.,  on  Jan.  31.  By 
Feb.  5  flooding  was  in  progress  from  Newburgh,  Ind., 
to  Cairo,  111.,  (except  at  Evansville,  Ind.)  a  distance 
of  more  than  200  miles.  The  crests  on  Feb.  2-12 
ranged  from  1  foot  above  flood  stage  at  Cypress,  Ind., 
to  11.2  feet  above  flood  stage  at  Fords  Ferry,  Ky. 
Flooding  continued  until  Feb.  19  at  Cairo,  111.  The 
total  damage  along  the  lower  Ohio  River  was  estimated 
at  $607,000. 

White  Basin. — Heavy  rains  during  the  last  4  days  in 
January  caused  extensive  flooding  that  continued  into 
February  on  the  White,  Black,  Cache,  and  Ouachita 
Rivers.  The  lower  White  River  from  Georgetown  to 
St.  Charles,  Ark.,  and  the  Cache  River  at  Patterson, 
Ark.,  remained  above  flood  stage  all  of  February.  The 
lower  Black  River  crested  7.3  feet  above  flood  stage 
at  Pocahontas,  Ark.,  on  the  3d.  At  Black  Rock,  Ark., 
the  highest  crest  occurred  on  Jan.  31  and  was  13.7 
feet  above  flood  stage.  The  crests  on  Feb.  3  and  Feb. 
24  were  12.6  and  0.8  foot  above  flood  stage  respectively. 
The  White  River  crested  8.5  feet  above  flood  stage 
at  Newport,  Ark.,  on  the  1st.  Below  Newport,  the 
crests   were    generally  5  to  6  feet  above  flood  stage. 

Arkansas  Basin.— The  Illinois  River  at  Tahlequah, 
Okla.,  rose  above  flood  stage  on  Jan.  30  and  receded 
within  its  banks  on  Feb.  1.  The  crest  on  Jan.  31  was 
8.1  feet  above  flood  stage.  Minor  flooding  occurred  on 
the  Fourche  Maline  River  at  Red  Oak,  Okla.,  on  the 
22d.  The  Poteau  River  rose  briefly  above  flood  stage 
at  Poteau,  Okla.,  on  the  22d.  The  crest  was  0.75  foot 
above  flood  stage.  At  Panama,  Okla.,  the  crest  was 
5.3  feet  above  flood  stage  on  the  22d.  It  was  out  of 
its  banks  on  the  22d-24th.  The  Petit  Jean  River  at 
Danville,  Ark.,  rose  above  flood  stage  on  Jan.  30 
and    crested    on   Jan.    31,    3.9   feet    above   flood  stage. 
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It  receded  within  Its  banks  early  In  February.  There 
were  two  rises  on  the  Fourche  LaFave  River  at  Houston, 
Ark.,  during  February.  The  first  occurred  on  Jan.  30 
to  Feb.  6  and  the  second  on  Feb.  23-24.  The  higher 
crest  occurred  on  Feb.  1  and  was  13.4  feet  above  flood 
stage.  Due  to  the  location  of  the  overflows  and  the 
non-growing  season,  no  flood  damages  resulted. 

Red  Basin.  —  The  flooding  in  streams  in  northeastern 
Texas  and  southwestern  Arkansas  during  the  latter 
part  of  January  and  the  first  part  of  February  was  due 
to  heavy  rains  on  Jan.  29.  Extensive  flash  flooding 
occurred  in  the  Saline,  Ouachita,  and  Caddo  River 
basins  in  Arkansas  during  the  night  of  Jan.  29  and  the 
morning  of  Jan.  30.  The  Saline  River  at  Silver  Ridge, 
Ark.,  rose  rapidly  to  a  crest  of  17.7  feet,  1.7  feet  above 
flood  stage  on  Jan.  30.  It  receded  within  its  banks  on 
Feb.  2.  The  Ouachita  River  rose  above  flood  stage  on 
Jan.  30  In  the  reach  from  Rockport  to  Camden,  Ark. 
The  crests  ranged  from  11.5  feet  above  flood  stage  at 
Arkadelphia,  Ark.,  to  14.1  feet  above  flood  stage  at 
Rockport,  Ark.  The  flooding  continued  until  Feb.  13 
at  Camden,  Ark. 

The  Little  River  rose  above  flood  stage  at  Idabel, 
Okla.,  on  Jan.  30  and  at  Horatio,  Ark.,  on  Jan.  31. 
The  crests  ranged  from  2.3  feet  above  flood  stage 
at  Idabel,  Okla.,  on  Feb.  1  to  5.4  feet  above  flood  stage 
at  Horatio,  Ark.,  on  Jan.  31. 

Rapid  rises  occurred  on  the  Sulphur  River  to  above 
flood  stage  at  Hagansport,  Tex.,  and  Naples,  Tex.,  on 
Jan.  30  and  Feb.  1,  respectively.  The  crests  averaged 
around  9  feet  above  flood  stage  on  Jan.  31  and  Feb. 
3.  The  Sulphur  River  receded  within  its  banks  at 
Hagansport  on  Jan.  5  and  at  Naples,  Tex.,  on  Jan. 
11.  There  were  two  additional  rises  to  above  flood 
stage  at  Hagansport,  Tex.,  on  the  14- 18th  and  20- 26th. 
The  crests  were  6  feet  above  flood  stage  on  the  15th 
and  8.1  feet  above  flood  stage  on  the  22d.  At  Naples, 
Tex.,  the  Sulphur  rose  above  flood  stage  on  the  20th 
and  continued  in  flood  to  Mar.  4.  The  crest  on  the  25th 
was  6.6  feet  above  flood  stage. 

The  Little  Missouri  River  at  Boughton,  Ark.,  rose 
above  flood  stage  on  Jan.  31  and  continued  in  flood 
into  February.  The  Saline  River  at  Benton,  Ark.,  rose 
11  feet  above  flood  stage  on  Jan.  30  and  continued  in 
flood  into  February. 

The  Blue  River  at  Blue,  Okla.,  rose  3.5  feet  above 
flood  stage  on  the  22d  and  receded  within  its  banks 
on  the  23d.  The  Clear  Boggy  at  Caney,  Okla.,  was  out 
of  its  banks  on  the  22d-25th.  The  crest  on  the  22d 
was  2.6  feet  above  flood  stage.  The  Kiamichi  rose  above 
flood  stage  at  Belzonl,  Okla.,  on  the  21st  and  receded 
within  its  banks  on  the  24th.  It  crested  on  the  22d, 
5.4  feet  above  flood  stage. 

Lower  Mississippi  Basin.--The  flooding  on  the  St. 
Francis  River  was  due  to  heavy  rains  near  the  middle 
of  January.  It  rose  above  flood  stage  at  St.  Francis, 
Ark.,  on  Jan.  23  and  continued  in  flood  to  Feb.  20. 
It  crested  on  Feb.  3,  4.8  feet  above  flood  stage.  Up- 
stream at  Flsk,  Mo.,  it  rose  above  flood  stage  on 
Jan.  29  and  continued  in  flood  to  Feb.  16. 

The  lower  Mississippi  River  rose  above  flood  stage 
at  Caruthersvllle,  Mo.,  on  Feb.  2  and  continued  in 
flood  to  Feb.  19.  At  New  Madrid,  Mo.,  it  was  out  of 
Its  banks  on  Feb.  3-18.  The  crests  ranged  from  3  to 
4  feet  above  flood  stage  on  the  13- 14th. 

Atchafalaya  Basin.--The  Atchafalaya  River  at  Morgan 
Cftyl  La.,  rose  above  flood  stage  on  Feb.  22  and  con- 
tinued in  flood  into  March. 
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The  Calcasieu  River  at  Hlneston,  La.,  rose  above  flood 
stage  on  the  23d  and  continued  in  flood  to  the  end  of 
the  month.  The  crest  on  the  24th  was  2.65  feet  above 
flood  stage.  It  rose  2  feet  above  flood  stage  at  Kinder, 
La.,  on  the  28th. 

Minor  flooding  occurred  on  Lake  Fork  Creek  at  Quit- 
man, Tex.,  on  the  lst-4th  and  on  the  22-25th.  The 
higher  crest  occurred  on  the  24th  and  was  1.1  feet 
above  flood  stage. 

Violent  thunderstorms  on  the  13th  and  14th accompanied 
by  strong  east  and  southeast  winds  produced  high  tides 
and  the  greatest  destruction  since  hurricane  Carla  along 
the  upper  Texas  coast.  Wind  gusts  reached  100  m.p.h. 
at  High  Island,  while  tides  up  to  9  feet  were  reported 
at  Kemah  on  Galveston  Bay.  Bayshore  property  damage 
was  estimated  in  excess  of  $5.75  million,  including 
damage  to  piers,  boats,  and  shore  property.  Tidal 
Influence  on  the  14th  extended  up  the  Trinity  channel 
past  Moss  Bluff,  Tex.,  where  minor  overflow  occurred. 
Minor  flooding  also  occurred  on  the  Navasota  near 
Easterly,  Tex.,  on  the  17th  and  18th  from  heavy  rains 
on  the  13th  and  14th.  Following  the  heavy  rains  of  the 
21st  and  22d,  sharp  rises  and  lowland  flooding  occurred 
in  the  lower  reaches  of  the  Sabine,  Neches,  Trinity, 
and  Navasota  Rivers.  Flooding  continued  into  March 
along  all  rivers  except  the  Navasota.  The  San  Jacinto 
River  at  Lake  Houston,  Tex.,  exceeded  the  spillway 
elevation  all  month  with  the  highest  level  being  46.66 
feet  on  the  23d.  Spillway  elevation  is  44.5  feet.  No 
damage  resulted  from  the  minor  overflows. 

The  heavy  rainfall  (2  to  4  inches)  on  the  14th  in  south- 
central  Texas  caused  minor  flooding  along  the  Navldad 
and  Guadalupe  Rivers.  Additional  heavy  rainfall  (up  to 
5  inches)  on  the  20th  and  21st  resulted  in  light  flooding 
on  the  Lavaca  at  Edna,  Tex.,  and  on  the  Navidad  at 
Ganado,  Tex.  The  flooding  was  generally  in  the  low- 
lands and  no  damage  was  reported. 

Heavy  local  rain  of  up  to  more  than  11  inches  during 
the  night  of  the  13th  in  the  Odem-Edroy-St.  Paul,  Tex., 
area  resulted  in  brief  heavy  flooding  of  fields  and 
roads.  Serious  damage  resulted  to  agricultural  land, 
terraces,  and  waterways.  Flooding  of  streams  from 
Agua  Dulce  Creek  northeastward  to  the  Aransas  River 
occurred  through  the  15th.  Major  flooding  occurred  in 
the  town  of  Odem  on  the  morning  of  the  14th  and  on 
Chiltlpin  Creek  at  Simon,  Tex.,  during  the  afternoon 
and  early  night  of  the  14th.  Flood  waters  entered 
an  estimated  75  homes  in  Odem  and  300  homes  in  SInton. 
Water  was  2.5  to  3  feet  deep  In  hangars  at  the  SInton 
Airport.  Minor  flooding  from  local  runoff  occurred  along 
the  Nueces  River  below  Wesley  Seale  Dam  on  the  14th 
and  15th.  Four  persons  were  drowned  when  an  auto- 
mobile went  into  Agua  Dulce  Creek  10  miles  east  of 
Bishop  on  the  15th.  Heavy  rains  of  up  to  4  inches 
over  the  Atascosa  Basin  on  the  13th  and  early  morning 
of  the  14th  caused  minor  flooding  at  Whitsett,  Tex., 
on  the  16th. 

GULF  OF  CALIFORNIA  DRAINAGE 
Colorado  Basin.--Minor  flooding  occurred  along  the 
Virgin  River  In  Arizona  and  Nevada  due  to  heavy 
precipitation  on  the  24-26th.  The  heaviest  flow  came 
from  the  Beaver  Dan  Wash.  Some  farmland  was  lost 
due  to  channeling.  There  was  further  damage  to  the 
dam  at  Bunkerville,  Nev.,  and  some  to  the  irrigation 
systems. 
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PACIFIC  SLOPE  DRAINAGE 
Recurring  heavy  rains  occurred  in  southern  California 
for  the  second  consecutive  month.  In  most  areas  the 
February  flood  damage  was  much  less  than  In  the 
previous  month  since  much  of  the  erosion,  silting,  and 
Inundation  had  already  occurred.  However,  some  areas 
were  harder  hit  than  in  January.  In  the  Santa  Clara 
River  Valley  an  estimated  $4  million  damage  resulted 
to  the  Ventura  Marina  and  to  anchored  boats.  The 
Ventura  golf  course  and  agriculture  and  petroleum 
industry  installations  along  the  Santa  Clara  River  sus- 
tained heavy  damage.  An  estimated  $8  million  flood 
damage  was  sustained  in  Ventura  County  during  February. 
In  Los  Angeles,  San  Bernardino,  Riverside,  and  Orange 
Counties,  several  foothill  communities  had  to  evacuate 
many  homes.  Some  homes  were  destroyed  due  to  erosion, 
flooding,  or  inundation. 

Mud  slides  were  more  numerous  in  southern  California 
during  February  than  during  January.  The  saturated 
soil  was  deluged  with  an  additional  8  to  12  inches  of 
precipitation  during  February  in  the  lowlands,  and  20 
to  25  inches  in  the  mountain  areas.  Rainfall  intensities 
were  mostly  moderate  to  heavy  with  some  exceptions. 
In  the  San  Gabriel  Mountains,  Opids  Camp  recorded 
13.48  inches  in  24  hours  and  Cogswell  Dam,  12.55 
inches.  The  greatest  storm  total  for  the  period  Feb. 
20-26  was  24  inches  at  Arrowhead  where  a  part  of  the 
precipitation  fell  as  snow  (three  feet  of  snow  accumulated 
on  the  ground).  Some  seasonal  precipitation  totals  for 
the  period  July  1,  1968  through  February  1969  were  in 
excess  of  75  inches  in  mountain  areas. 

Channel  flows  were  generally  below  the  January 
1969  levels.  Preliminary  peak  flows  by  the  Corps  of 
Engineers  and  the  Geological  Survey  at  a  few  random 
locations  were  as  follows: 


Peak  Flow 

Peak  Flow 

River 

February 

January 

c.f.s. 

c.f.s. 

Ventura 

50,000 

55,000 

Santa  Clara 

150,000 

165,000 

Los  Angeles 

70,000 

110,000 

Santa  Ynez  (Lompoc) 

80,000 

100,000 

Santa  Ynez  (Chachuma  Res.) 

60,000 

80,000 

Mojave: 

Hesperia  (nr) 

40,000 



Victorville  (nr) 

37,000 



Barstow  (nr) 

30,000 



Property  damage  from  the  flooding  during  February 
was  estimated  at  near  $50  million.  This  is  in  addition 
to  the  $125  million  damage  sustained  in  the  January 
flood.  Both  estimates  include  physical  property  damage, 
both  public  and  private,  as  well  as  emergency  costs 
for  crews,  equipment,  and  materials,  and  business  and 
wage  losses.  Fourteen  deaths  resulted  from  causes 
directly  attributable  to  the  flood.  Of  these,  five  persons 
were  drowned  and  nine  persons  lost  their  lives  by  mud 
slides. 

Salinas  Basin.--Severe  flooding  occurredon  the  Salinas 
River  in  California  for  the  second  consecutive  month. 
The  flooding  during  February  was  more  severe  than  in 
January  which  was  the  most  severe  since  1952.  During 
February,  the  peak  flow  at  Bradley,  Calif.,  was  almost 
double  the  January  peak.  The  crest  at  Bradley  was 
20.3  feet  on  Feb.  24  which  was  1.4  feet  higher  than  in 
January.  Flood  stage  at  this  point  is  15  feet.  On  the 
eastern  tributaries  east  of  Paso  Robles,  Calif.,  the 
flow    according    to    the    Geological   Survey   was    more 
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than  double  that  in  January.  Flash  flooding  was  also 
reported  on  some  of  the  west  side  tributaries  from 
Lockwood  to  Santa  Margarita.  There  was  some  new 
flooding  from  San  Lucas  to  Spreckles.  This  volume  of 
water  was  large  enough  to  cause  a  higher  flow  at 
Spreckles  than  in  January  and  more  extensive  flooding 
from  Spreckles  to  the  ocean. 

There  was  considerable  scouring  from  Bradley  to 
Spreckles  which  increased  the  flow.  The  crest  at 
Spreckles  was  26.5  feet  on  the  26th  which  was  0.4 
foot   higher    than   in   January.     Flood  stage  is  23  feet. 

The  rainfall  that  caused  this  flood  was  the  heaviest 
in  the  basin  upstream  from  King  City.  The  storm  rain- 
fall from  8  a.m.  on  the  23d  to  8  a.m.  on  the  24th  begin- 
ning in  the  headwater  were  as  follows:  San  Margarita, 
8.36  Inches;  Paso  Robles,  4.32;  Lockwood,  3.09;  Soledad, 
3.01,  and  Salinas,  2.23  inches. 

The  damage  from  this  flood  is  difficult  to  assess 
because  the  flood  damage  during  the  previous  month 
was  so  extensive.  There  was  considerable  new  flood 
damage  in  two  areas.  A  large  percentage  of  the  total 
damage  during  February  was  in  the  sector  from  Spreckles 
westward  to  the  ocean  where  there  was  practically  no 
damage  during  January.  The  other  sector  was  from 
San  Lucas,  Calif.,  to  beyond  Paso  Robles  where  the 
flooding  during  February  was  more  extensive  than  during 
January.  The  total  additional  flood  damage  during 
February  will  be  in  the  millions  of  dollars. 

San  Joaquin  Basin. — Heavy  storms  continued  over  the 
San  Joaquin  Basin  during  February.  Precipitation  for 
the  month  averaged  over  200%  of  normal  with  several 
stations  reporting  over  300%.  Storms  were  generally 
of  the  cold  type  which  added  substantially  to  the  already 
near  record  snowpack  in  the  southern  Sierra  Nevada. 
Snow  depths  and  water  equivalents  reported  by  the 
California  Department  of  Water  Resources  have  ex- 
ceeded all  recorded  values  In  the  higher  elevation 
stations. 

Flooding  occurred  for  the  second  consecutive  month 
in  the  San  Joaquin  Basin.  The  uncontrolled  foothill 
streams  overflowed  agricultural  lands.  Irrigation  canals 
were  filled  beyond  capacity  by  foothill  runoff.  The 
communities  of  Cutler,  Orosl,  Yettem,  Woodlake,  and 
Lindsay  were  again  severely  affected.  There  was  con- 
siderable flooding  within  metropolitan  Fresno,  but  not 
as  extensive  as  In  January.  Poso  Creek  overflowed  a 
larger  area,  causing  considerable  damage  in  the  com- 
munities of  McFarland,  Delano,  and  Earlimart.  Caliente 
Creek  In  the  extreme  southern  end  of  the  valley  over- 
flowed through  the  communities  of  Edison  and  Lamont. 
On  the  west  side  of  the  valley,  the  communities  of 
Avenal  and  Coalinga  were  isolated  by  floodwaters  from 
the  coastal  mountains.  The  Chowchilla  and  Fresno  Rivers 
crested  higher  than  in  January.  There  was  considerable 
flooding  from  the  Fresno  River  in  the  city  of  Madera. 
Success  Reservoir  on  the  Tule  River  was  filled  to 
near  capacity  on  the  26th  and  again  on  the  28th. 

The  Tuolumne  River  at  Modesto,  Calif.,  was  above 
flood  stage  from  the  morning  of  the  25th  to  the  after- 
noon of  the  27th.  The  crest  was  0.9  foot  above  flood 
stage.  Only  minor  flooding  occurred  in  the  areas  that 
had  been  extensively  flooded  in  January. 

The  main  stem  of  the  lower  San  Joaquin  River  at 
Vernalis,  Calif.,  remained  above  flood  stage  from  Jan. 
22  to  Mar.  14.  The  crest  on  Jan.  27  was  0,3  foot 
above  flood  stage.  Serious  levee  erosion  resulted  from 
the  record  duration  of  above  flood  stage.  Constant 
patrol  of  levees  was  required.  About  1,700  acres  of 
farmland  and  roads  were  flooded  near  Patterson  and 
Vernalis,     Calif.     These    areas    are    likely   to    remain 
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flooded  until  low  summer  flows  are  reached,  curtailing 
farm  operations  until  well  into  the  summer. 

Major  damage  during  February  was  confined  to  the 
valley  floor  and  in  the  lower  foothill  areas.  In  these  areas 
the  damages  were  as  heavy  and  in  some  ca^es  heavier 
than  in  January.  The  floods  of  January  and  February 
followed  so  closely  on  one  another  that  assessments  of 
flood  damage  during  the  first  flood  was  not  completed 
before  the  second  flood  arrived.  The  total  loss  from 
flooding  in  the  California  counties  of  Merced,  Madera, 
Mariposa,  Fresno,  Kings,  Tulare,  and  Kern  during 
January  and  February  was  estimated  at  over  $68  million 
of  which  probablyone-half  of  it  occurred  during  February. 
Along  the  main  stem  of  the  San  Joaquin,  and  the  Tuolumne, 
the  Corps  of  Engineers  estimated  an  additional  damage 
of  $0.5  million  during  February  or  $6.5  million  during 
January  and  February.  The  total  damage  in  the  entire 
basin  will  come  close  to  $75  million  for  the  2  months. 

Sacramento  Basin. --The  high  stages  in  January  con- 
tinued through  February  with  seven  additional  crests 
moving  down  the  Sacramento.  Overflow  occurred  for 
9  consecutive  days  at  Moulton  V/eir,  26  days  at  Colusa 
Weir,  and  the  entire  month  at  Tisdale  and  Fremont 
Weirs.  No  new  areas  were  flooded,  and  except  at  the 
weirs,  no  flood  or  danger  stages  were  reached.  All 
bypass  islands  remained  flooded  the  entire  month  and 
normal  agricultural  operations  were  impossible.  Farm- 
ing operations  will  likely  be  delayed  several  months 
beyond  the  usual  spring  starting  time  in  the  bypass 
areas. 

Sherman  Island  remained  flooded  through  February, 
The  water  level  is  being  lowered  about  0. 1  foot  per 
day  by  use  of  pumps.  None  of  the  gas  wells  have 
been  placed  in  production  and  farm  operations  are 
not  possible.  Asparagus  plants,  still  under  water,  will 
have  to  be  replanted.  All  dwellings  on  the  island, 
about  100,  were  destroyed  beyond  repair. 

Coquille  Basin.--Rain  and  snow  were  prevalent  over 
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the  basin  during  the  first  half  of  the  month.  Much  of 
the  heavier  rains  were  concentrated  along  the  coast 
and  over  the  coastal  mountains.  Flow  along  the  main 
streams  responded  to  the  rainfall  and  limited  snow- 
melt  with  rises  generally  about  the  9th  and  again 
on  the  11th.  The  South  Fork  Coquille  River  at  Myrtle 
Point,  Oreg.,  crested  1.2  feet  above  flood  stage  on  the 
9th  and  0.1  foot  above  flood  stage  on  the  11th.  Only 
minor  damage  resulted  from  the  overflows. 

Columbia  Basin.  —  The  month  of  February  was  generally 
cdT3  and  dry  fFroughout  the  Columbia  Basin.  The 
only  exceptions  were  northeastern  Washington  (125%), 
southeastern  Oregon  (125%),  and  southwestern  Idaho 
(140%),  where  above  average  precipitation  was  reported. 

Heavy  precipitation  on  the  8th  caused  Johnson  Creek 
at  Sycamore,  Oreg.,  to  crest  0.1  foot  above  flood  stage, 
briefly,  late  on  the  8th.  Near  bankfull  stages  resulted 
on  the  South  Yamhill  and  Pudding  Rivers.  A  second 
storm  system  with  freezing  levels  up  to  7,000  feet 
moved  through  western  Oregon  and  Washington  on  the 
10th  and  11th.  Precipitation  was  confined  primarily  to 
the  central  coast  range  of  Oregon. 

Only  the  South  Yamhill,  Pudding,  and  Tualatin  Rivers 
received  sufficient  rainfall  to  cause  flooding.  The  South 
Yamhill  at  Whiteson,  Oreg.,  crested  2.9  feet  above  flood 
stage  on  the  11th.  The  Pudding  River  at  Aurora, 
Oreg.,  reached  flood  stage  on  the  12th  but  did  not  exceed 
it.  The  Tualatin  River  at  Farmington,  Oreg.,  was  slightly 
out  of  its  banks  on  the  13- 15th.  The  crest  on  the  14th 
was  0.2  foot  above  flood  stage. 

Streams  east  of  the  Cascades  had  mostly  only  minor 
rises.  Locally  moderate  thundershowers  and  snowmelt 
caused  runoff  and  near-flood  conditions  in  the  com- 
munity of  Mesa,  Wash.,  from  a  rapid  rise  in  Esquatzel 
Coulee. 

Preliminary  estimates  of  flood  damage  in  the  Willamette 
Basin  tributaries  was  placed  at  $87,000  by  the  Corps  of 
Engineers. 
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FLOOD  STAGE  DATA 


(All  dates  In  February  unless  otherwise  specified) 
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1 

River  and  station 

Flood 
■tage 

Above  Good  stagea 
-dAtei 

CiMt* 

1 

From— 

To- 

Stage 

Date 

ST.  LAWRENCE  DRAINAGE 

n 

Ft 

Lake  Erie 

St.  Marys:   Decatur,  Ind. 

15 

Jan. 

18 

5 

20.4 

Jan. 

31 

St.  Joseph:   Hontpeller,  Ohio 

10 

Jan. 

19 

6 

14.7 

Jan. 

31 

Maumee:   Fort  Wayne,  Ind. 

15 

Jan. 

30 

5 

21.2 

Jan. 

31 

Defiance,  Ohio 

10 

Jan. 

30 

3 

14.1 

1 

Napoleon,  Ohio 

10 

Jan. 

28 

1 

18.9 

Jan. 

29 

Grand  Rapids,  Ohio 

15 

Jan. 

30 

1 

18.3 

Jan. 

30 

Lake  Ontario 

Oatka  Creek:   Garbutt,  fJ.  Y. 

5 

1 

^ 

E5.4 

1 

Black  Creek:   Churchvllle,  N.  Y. 

5 

1 

1 

f  .3 

1 

ATLANTIC  SLOPE  DRAINAGE 

Susquehanna:   Vestal,  N.  Y. 

18 

Jan. 

31 

1 

E18.S 

Jan. 

31 

Neuse;   Neuse,  N.  C. 

14 

3 

6 

#15.2 

5 

Smlthfield,  N.  C. 

13 

3 

8 

15.5 

6 

Cape  Fear:  William  0.  Huske  L&D 
(nr)  Tarheel,  N.  C. 

42 

3 

6 

47.8 

4 

Ellzabethtown  Lock  2, 
N.  C. 
Rocky:   Norwood,  N.  C. 

20 

15 

3 

4 
24 

7 

4 
24 

24.8 

16.05 
15.2 

5 

4 
24 

Lumber:   Lumberton,  N.  C. 

8 

Jan. 

23 

1/ 

8.5 

8.8 

9.8 

10.8 

Jan. 
12 

31 

-13 

20 

27 

Pee  Dee:   Peedee,  S.  C. 

19 

5 
20 

13 
Mar.   14 

19.7 
21.9 

8 
27 

Saluda:   West  Pelzer,  S.  C. 

9 

3 

3 

9.2 

3 

Broad:   Blair,  S.  C. 

14 

3 

5 

18.5 

3-4 

Savannah:   Milhaven-Wade,  Ga. 

15 

4 
10 

4 
10 

15.0 
15.0 

4 

10 

Clyo,  Ga. 

11 

Jan. 

29 

27 

13.3 

11 

EAST  GULF  OF  MEXICO  DRAINAGE 

Oostanula;   Resaca,  Ga. 

22 

3 

7 

27.6 

5 

Etowah:   Canton,  Ga. 

17 

3 

3 

17.4 

3 

East  Fork  Tombigbee;   Fulton,  Miss. 

16 

2 

7 

17.7 

3 

Tibbee:   Tibbee,  Miss. 

23 

3 

6 

25.6 

4 

Tombigbee:   Aberdeen,  Miss. 

34 

3 

8 

36.9 

7 

Jackson  L&D,  Miss. 

43 

7 

15 

44.5 

10 

Pearl:   Bogalusa,  La. 

15 

24 

28 

16.4 

26 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

Fox:   Dayton,  111. 

12 

Jan. 

22 

8 

22.5 

Jan. 

26 

Sangamon:   Monticello,  111. 

13 

1 

1 

13.3 

1 

Riverton,  111. 

13 

Jan. 

29 

17 

(18.7 
(18.2 

1 
10 

Illinois:   LaSalle,  111. 

20 

Jan. 

31 

2 

21.3 

Jan. 

31 

Havana,  111. 

14 

Jan. 

24 

17 

16.5 

3 

Beardstown,  111. 

14 

Jan. 

24 

20 

18.1 

10 

Meredosia,  111. 

10 

Jan. 

16 

25 

17.5 

10 

Bourbeuse:   Union,  Mo. 

15 

Jan. 

31 

•  ^ 

19.3 

1 

Big:   Byrnsvllle,  Mo. 

16 

Jan. 

30 

1 

23.6 

Jan, 

31 

Meramec:   Sullivan,  Mo. 

15 

Jan. 

30 

1 

26.9 

Jan. 

30 

Pacific,  Mo. 

11 

Jan. 

30 

3 

24.4 

1 

Eureka,  Mo. 

16 

Jan. 

30 

3 

31.4 

1 

Valley  Park,  Mo. 

16 

Jan. 

30 

3 

29.7 

2 

Big  Muddy:   Plumfleld,  111. 

20 

Jan. 

31 

7 

23.4 

3 

Murphysboro,  111, 

16 

Jan. 

24 

17 

32.0 

3 

Kaskaskia:   Shelbyville,  111. 

13 

Jan. 

29 
10 

4 
10 

16.2 
13.3 

31 
10 

Vandalia,  111. 

18 

Jan. 

29 
9 

6 
13 

25.0 
20.8 

31 
11 

Carlyle  Dam,  111. 

423.5 

3 

Mar.   13 

427.8 

21 

New  Athens,  111. 

25 

Jan. 

31 

6 

26.2 

3 

Rivet  and  station 


MISSISSIPPI  SYSTEM 
Missouri  Basin 
Nishnabotna:   Hamburg,  Iowa 
Buffalo  Creek:   Jamestown,  Kans. 

Republican:   Clay  Center,  Kans. 

Mill  Creek:   Washington,  Kans. 

Little  Blue:   Hanover,  Kans. 

Barnes,  Kans. 

Black  Vermillion:   Frankfort, 

Kans. 
Fancy  Creek:   Winkler,  Kans. 

Big  Blue:   Beatrice,  Nebr. 

Barneston,  Nebr. 

Blue  Rapids,  Kans. 

Grand:   Sumner,  Mo. 

Blackwater;   Valley  City,  Mo. 

Marmaton:   Nevada,  Mo. 

South  Grand:   Urich,  Mo. 

Osage:   Schell  City,  Mo. 

Gasconade:   Jerome,  Mo. 

Missouri:   Nebraska  City,  Mo. 

Ohio  Basin 

Scioto:   Prospect,  Ohio 

Clrclevllle,  Ohio 

Plketon,  Ohio 

Rough:   Dundee,  Ky, 
Green:   Calhoun,  Ky. 
Embarrass:   Ste.  Marie,  111. 

Lawrenceville,  111. 
Muscatatuck:   Austin,  Ind. 
East  Fork:   Columbus,  Ind. 
Seymour,  Ind. 
Bedford,  Ind. 
Williams,  Ind. 
Shoals,  Ind. 
White:   Anderson,  Ind. 

Noblesville,  Ind. 
Nora,  Ind, 
Ravenswood,  Ind. 
Centerton,  Ind. 
Spencer,  Ind. 
Elllston,  Ind. 
Newberry,  Ind. 
Edwardsport ,  Ind. 
Petersburg,  Ind. 
Hazleton,  Ind. 

Skillet  Fork:   Wayne  City,  111. 
Little  Wabash:   Wilcox,  111. 

Carmi,  111. 
Wabash:   Bluffton,  Ind. 

Wabash,  Ind. 

Lafayette,  Ind. 

Covington,  Ind. 

Montezuma,  Ind. 

Clinton,  Ind. 

Terre  Haute,  Ind. 

Hutsonvllle,  111. 


Flood 
stage 


Ft 


15 
18 
14 
16 
19 
11 
16 
18 
1101 
26 
20 
22 
20 
25 
15 
18 

10 
14 
16 

25 
23 
18 
15 
T16 
10 
14 
20 
10 
25 
10 
14 


Above  flood  stages 
-dates 


Jan.      30 
Jan.      30 

Jan.  31 
1 
Jan.  30 
Jan.  31 
Jan.  29 
Jan.  31 
Jan.  30 
Jan,  31 
2 


Jan 


30 


Jan, 
Jan, 
Jan, 
Jan, 
Jan, 
Jan, 
Jan.  19 
Jan.  19 
Jan.      20 


30 


16 

Jan. 

29 

27 

Jan. 

30 

10 

Jan. 

30 

12 

Jan. 

29 

11 

Jan. 

19 

16 

Jan. 

20 

14 

Jan. 

23 

16 

Jan. 

24 

14 

Jan. 

29 

20 

Jan. 

30 

Mar. 
Mar. 


E12 

E13 

13 


Stage 


16.4 
17.6 

*17.3 

#19.8 
16.1 

#16.7 
23.5 
14.0 
20.2 
18.0 

1105.7 
29.9 
21.3 
23.9 
20.8 
25.5 
21.5 
19.25 

11.0 

17.7 

(19.7 
(19.85 

25.35 

23.8 

22.75 

21.7 

23.9 

11.0 

17.9 

27.35 

15.0 

26.4 

11.7 

#15.2 

#13.5 
8.1 

608.1 
22.6 
28.2 

#23.85 
25.0 

#24.8 

(21.2 
(26.8 

21.5 

24.0 

34.6 

12.6 

15.9 

22.85 

27.0 

29.05 

28.25 

23.5 

26.2 


28 
26 


Jan.  31 
2 
Jan.  31 
Jan.  31 
Jan. 30-31 
3 


Jan.         31 

Jan.         31 

Jan.         31 

Jan.         31 

Jan.        30 

1 

2 

3 

2-3 

4-5 

Jan.         26 


5 

1 

29 

30 

31 

1 

1 

2 

2-3 


Jan. 
Jan. 
Jan. 


FLOOD  STAGE  DATA 


(All  dates  In  February  unless  otherwise  specified) 


1 

Rivet  and  station 

Flood 
•tage 

Above  Qood  atagas 
-dat« 

Crert  » 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

ft 

ft 

Wabash:   Rlverton,  Ind. 

18 

Jan, 

30 

14 

E22.3 

3 

Vlncennes,  Ind. 

16 

Jan, 

30 

16 

25.0 

4 

Ht.  Carmel,  111. 

17 

Jan, 

24 

18 

28.6 

6 

New  Harmony,  Ind, 

15 

Jan, 

27 

18 

20.9 

7 

Saline:   Harrisburg,  111. 

13 

Jan, 

28 

3 

24,2 

Jan, 

31 

Harpeth:   Kingston  Springs,  Tenn. 

15 

2 

2 

15,1 

2 

South  Chlckamauga  Creek: 

Chickamauga,  Tenn. 

10 

1 

5 

17,3 

3 

Elk:   Fayettevllle,  Tenn. 

659 

2 

5 

362,6 

2-3 

Duck:   Shelbyvllle,  Tenn. 

719 

2 

2 

719,0 

2 

Tennessee:   Whitesburg,  Ala. 

560 

1 

7 

568,2 

4 

Florence,  Ala. 

419 

2 

7 

422.1 

3 

Savannah,  Tenn. 

380 

4 

8 

381.3 

7 

Paducah,  Ky. 

320 

Jan, 

30 

18 

530.9 

10 

Ohio:   Dam  47,  Newburgh,  Ind. 

38 

Jan, 

31 

7 

39.6 

2 

Dam  48,  Cypress,  Ind, 

38 

2 

8 

39.0 

3 

Mt.  Vernon,  Ind. 

35 

1 

12 

38.1 

7 

Dam  49,  Uniontown,  Ky. 

37 

2 

14 

42.1 

8 

Shawneetown,  111. 

33 

Jan, 

31 

16 

42.2 

9 

Dam  50,  Fords  Ferry,  Ky. 

34 

Jan, 

30 

17 

45.2 

8 

Dam  51,  Golconda,  111. 

40 

5 

14 

42.8 

9 

Paducah,  Ky, 

39 

4 

16 

41,9 

10 

Dam  52,  Broofcport ,  111, 

37 

2 

18 

43,7 

8 

Dam  53,  Grand  Chain,  Jll, 

42 

1 

18 

48.9 

11 

Cairo,  111. 

40 

Jan. 

31 

19 

47.3 

12 

White  Basin 

Kings:   Berryville,  Ark. 

6 

Jan. 

30 

Jan.   30 

21.45 

Jan. 

30 

Black:   Poplar  Blulf,  Mo. 

16 

Jan. 

30 

1 

19.85 

Jan. 

31 

Pocahontas,  Ark. 

17 

Jan. 

29 

14 

24,3 

3 

Black  Rock,  Ark. 

14 

Jan. 

18 
23 

20 
26 

(27.7 
(26.6 
14.8 

Jan. 

31 

3 

24 

Little  Red:   Judsonia,  Ark. 

30 

Jan. 

30 
3 

1 
24 

36.1 
30.3 

Jan. 

30 
4 

Cache:   Patterson,  Ark. 

7 

Dec. 

23 

Mar.   16 

11.3 

1 

White:   Calico  Rock,  Ark. 

19 

Jan. 

30 

1 

23.3 

Jan. 

30 

Batesville,  Ark. 

23 

Jan, 

30 

1 

30.9 

Jan. 

30 

Newport ,  Ark , 

26 

Jan, 

31 

10 

34,5 

1 

Augusta,  Ark, 

32 

Jan, 

31 

11 

34.15 

3 

Georgetown,  Ark. 

21 

Jan, 

31 

Mar.   10 

26,7 

4 

Des  Arc,  Ark. 

24 

Jan, 

30 

Mar.    2 

30,3 

5 

Clarendon,  Ark, 

26 

Dec, 

27 

1/ 

(29,0 
(32,0 

Jan. 

7-9 

7 

St,  Charles,  Ark, 

25 

Jan, 

3 

Mar.   21 

(26,0 
(30,1 

Jan. 

10 
12 

Little  Missouri;   Boughton,  Ark, 

20 

Jan, 

31 

I 

»22,05 

1 

Saline:   Benton,  Ark, 

20 

Jan, 

30 

Jan.   31 

31,0 

Jan. 

30 

Ouachita:   Rockport  (Malvern),  Ark, 

10 

Jan, 

30 

Jan.   31 

24.05 

Jan. 

30 

Arkadelphla,  Ark, 

17 

Jan. 

30 

2 

28,5 

Jan. 

31 

Camden,  Ark, 

26 

Jan. 

30 

13 

39,1 

3 

FEBRUARY  1969 


River  and  ttatioD 

Flood 
•taga 

Above  flood  atagM 
-data* 

CrL-.l  • 

From— 

To- 

Stat)» 

Data 

MISSISSIPPI  SYSTEM 

ft 

ft 

Lower  Mississippi  Basin 

20 

Jan,   29 

16 

24,8 

St.  Francis:   Flsk,  Mo. 

2 

St.  Francis,  Ark. 

18 

Jan,   23 

20 

22,8 

3 

Mississippi:   New  Madrid,  Mo. 

34 

3 

18 

37,0 

13 

Caruthersville.Mo. 

32 

2 

19 

35,9 

13-14 

Atchafalava  Basin 

Atchafalaya:   Morgan  City,  La. 

7 

22 

Mar,    8 

7,2 
7,3 

22-23,28 
Mar,    6 

WEST  GULF  OF  MEXICO  DRAINAGE 

Calcasieu:   Hineston,  La. 

12 

23 

28 

14,65 

24 

Kinder,  La. 

16 

28 

28 

18,0 

28 

Lake  Fork  Creek:   Quitman,  Tex. 

16 

1 
22 

4 
25 

16,3 

17,1 

2 
24 

Sabine:   Edgewood,  Tex. 

12 

22 

27 

12,5 

23 

Mlneola,  Tex. 

14 

1 
22 

6 
Mar,   13 

17,0 

15,1 

23 
Mar,     1 

Deweyvllle,  Tex. 

14 

24 

1/ 

16,6 
#14,7 

25 
27 

Neches:   Beaumont,  Tex. 

5 

25 

Uar,   3 

6,7 

28 

Trinity:   Liberty,  Tex. 

24 

23 

Mar,    2 

«'25,1 

27 

Moss  Bluff,  Tex. 

4 

14 
21 

14 

4,7 
7.2 

14 
28 

San  Jacinto:   Lake  Houston,  Tex. 

44,5 

Dec,    1 

X' 

45.3 
44.8 
46.7 

Dec,     3 

Jan. 17-19 

23 

Navasota:   Easterly  7NE,  Tex. 

14 

17 
25 

18 
25 

#14.1 
#14.2 

18 
25 

Navidad:   Ganado,  Tex. 

21 

15 
22 

16 
26 

22.5 
28.3 

16 
23 

Lavaca:   Edna,  Tex. 

21 

23 

24 

22.0 

23 

Guadalupe:   Victoria,  Tex. 

21 

17 

19 

23.7 

18 

Atascosa:   Whitsett,  Tex. 

20 

16 

16 

20.3 

16 

Nueces:   Calallen,  Tex. 

7 

14 

16 

7.7 

15 

PACIFIC  SLOPE  DRAINAGE 

Salinas:   Bradley,  Calif. 

15 

24 

25 

20.3 

24 

Spreckles,  Calif. 

23 

25 

26 

26.5 

26 

Tuolumne:   Modesto,  Calif. 

65 

25 

27 

65.9 

26 

San  Joaquin:   Vernalls,  Calif. 

34 

Jan,   22 

Mar,   14 

34.3 

Jan.    27 

Sacramento:   Woodson  Bridge, 

Calif. 

183 

11 

15 

12 
16 

185.3 
185.6 

12 
15 

South  Fork  Coquille: 

Myrtle  Point,  Oreg, 

35 

9 
11 

9 
11 

36.15 
35.1 

9 
11 

Columbia  Basin 

South  Yamhill:   Whlteson,  Oreg, 

38 

10 

12 

40.9 

11 

Pudding:   Aurora,  Oreg, 

20 

12 

12 

20,0 

12 

Tualatin:   Farmington,  Oreg, 

29 

13 

15 

29,2 

14 

Johnson  Creek:   Sycamore,  Oreg, 

8 

8 

8 

8,1 

8 

*  Provisional 

tf     Highest  stage  observed 

1/  Continued  at  end  of  month 

E   Estimated 
T  Tentative 

RAWINSONDE  DATA 


Average  monthly  valu 
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1LB«NV<     N, 
loot    HB 


56 

126 

S26 

9it 

U3'2 

1<663 

2/360 

2<8'>2 

3/453 

|.,o!^ 

'.»6«5 

6>ltO 
6>96S 
7/871 
8/888 
10/058 
11/470 
12/323 
13.315 
H/iiST 
15/»15 
17(328 
18,174 
19/151 
20/301 
21/704 
23/523 
24/613 
26/097 
27/943 
30/577 


i 

i 

Q 

& 

-8 

9 

10 

1 

12 

2 

14 

0 

■15,0 
■18.3 


-27,1 
-32, 


-56.1 
-53.9 
-53. 

-53.9 
-55,3 

-56, 

-57.0 

-53.1 

-58,5 

-58, 

-57. 

-56.5 

-55.0 

-52.8 


-16,3!  32         6,9 
-18, 6|  32 
-21, S    31 
-25.61  29 
-29.0    30  9.6 


10.7 
11.6 
13.1 
15.3 
16,0 
16.7 
17.7 
15.0 
IS. 3 
14.2 


12.4 
10.9 
9.9 
8.9 
9.4 
U.7 
16.3 


tLSUOUEROUC/    N 
836    HB 


1/619 
160 
579 
1/020 
1/481 
1/969 
2/486 
3/032 
3/610 
4/229 
4/885 
5/602 
6/369 
7/216 
8/143 
9/182 
10/373 
11/795 
12/640 
13/61 
14/759 
10/143 
17/516 
16/335 
19/287 
20/416 
21/804 
23/596 
24/742 
26/156 
26/006 
30/672 


1.3 
-1.6 
-4,9 
-6.5 
-12.0 
-16.1 
-20.6 
-26.3 
-32.8 
■  39.8 
-46,7 
•53.1 
-57.3 
-57.1 
-57.9 
•60.2 
-62.8 
-64.3 
•63.0 
-62,3 
-61.0 
-61.5 
-59.0 
-56.7 
-56.0 
-52.2 
-46.3 


-23.0 
-26,7 
-33,9 
-36,9 
-44.6 
-49.2 


2.9 
4,9 
7,6 
10,5 
l?,0 
13,0 
16,5 
19.3 
21.3 
25.3 
30.1 


12 
9.9 
8.3 


IHARKLO/     TEXAS 
869    MB 


1/095 
141 
557 
999 
1/458 
1/948 
2/467 
3/017 
3/596 
4/221 
4/879 
5/599 
6/361 
7/213 
8/140 
9/178 
10/367 
11/786 
12/629 
13/601 
14/743 
16/127 
17/496 
18/316 
19/265 
20/39 
21/77 
23/571 
24/711 
26/119 
27/970 
30/621 


-60,0 

-62.8 

-63,4 

-63,2 

-62,5 

-61 

-61.5 

-60.0 


-9.9 
-13.5 


-39,0 
-44.4 


9.3 

10, 

11,8 

14.7 

17.0 

19.5 

23.6 

26.6 


26.7 
22.2 
18.6 
14.1 
11.9 

8.1 
10.1 

8.5 


ANCHURAOE/  ALASKA 
996  MB 


10 
418 
834 
1/280 
1/7 
2/245 
2/761 
3/310 
3/699 
4/524 
5/202 
5/933 
6/733 
7/619 
8/619 
9/  792 
11/233 
12/105 
13/114 
14,317 
15/773 
17,22 
16/091 
19/089 
20/267 
21/700 
23/549 
24/719 
26/149 
27/996 
30/796 


-14,3 

-17.3 

-20.9 

-24.7 

-29.0 

-33,6 

-38.7 

-43.9 

-49,3 

•53. 

-53. 

•51. 


-50. 

•51. 

-51. 

-52. 

-52.6 

-53 

-53.7 

-54.0 

-54.3 

-53. 

-46, 


-30,3 
-34,6 
-39,8 


9,8 

10,1 


ANNETTE/  ALASKA 
1000  MB 


37 
37 
447 
880 
1/331 
1,804 
2,299 
2,827 
3,381 
3,977 
4,606 
5,294 
6/032 
6/843 
7/736 
8/742 
9/913 
U/339 
12,199 
13,196 
14,376 
15,620 
17,256 
16,124 
19,109 
20,280 
21,709 
23,546 
24,715 
26,155 
26,01 
30,631 
33,017 
35,471 


■31 

-36.1 

-42,0 

-47 

-52 

-55.0 

.53,9 

-52 

-51 

•52,1 

-52,9 

-53,8 

-54,0 

-53.8 

-54.3 

-54,7 

-54.9 

-54.7 

-54,9 


2.4 
2.1 
5.9 
7.9 
7.4 
6,6 
6.6 
6.6 
6.4 
7.0 
7.5 
7.7 
8.6 
9.2 
9.3 
8,3 
7.7 
7.3 
6.5 
6.0 
5,6 
6,2 
9,8 
5,6 
5.5 

9!l 
5,0 
5.6 
6.Z 
8.1 
9.3 


ATHENS/  GEORGIA 
988  nn 


BARROW/  ALASKA 
1018  MB 


BARTER  IS./  ALASKA 
1015  «B 


246 

147 
562 
1/001 
1/462 
1/949 
2,463 
3,013 
3/594 
4/217 
4/676 
5/595 
6/365 
7,216 
8,149 
9,194 
10,389 
11/610 
12/693 
13/624 
14/767 
16/143 
17/506 
18/322 
19/262 
20/384 
21/766 
23/567 
24,716 
26,145 
26,004 
30/682 
33/102 


3,4 
2,0 
1.6 
.2 
-1.5 
-3.6 
-6.7 
■10.7 
■15.1 
■19.7 
■24.9 
•31.2 
■36.0 
■45.4 
■53.0 
■57.4 
■  57.7 
■58.4 
■60.2 
■63.6 
•64,6 
■64,4 
■64,0 
■62,3 
■60,6 
■57,5 
■56,1 
-53,9 
■50,3 
•43.5 
■39.4 


-3.1 
-6.3 
-9.2 
-12.1 
-14.6 
-16.3 


-37,1 
■41,4 


2.4 
4.5 
7.2 
9.5 
12.3 
14.6 
16.4 
18,3 
20.3 
23.9 
26.9 
29.7 
34.9 
41.4 
47.9 
48.9 


29.8 
23.7 
19,9 
16,2 
12.0 
11.6 
11.1 
11. » 
12.2 


90' 
1/327 
1/776 
2/255 
2/758 
3/295 
3/869 
4,462 
5/143 
5/862 
6/645 
7/515 
8/503 
9/669 
11/109 
11/977 
12/991 
14/166 
15/612 
17/049 
17/907 
16/896 
20/057 
21/461 
23/239 
24/380 
25,815 


-21.9 

-24.0 

-26. 

-30. 

-34. 

-38.6 

-43.2 

-48.4 

-52.8 

-54,8 

-54,0 

-51 

-50.9 

-50 

-51.4 

-52.4 

-53.5 


-55.1 
-55.3 
-55.5 


-31.7 
-30.4 
-25.4 
-24,1 
-24,6 
-25,8 
-27,3 
-29,3 
-31.8 
-36,0 
-39,9 
-42,6 
-44,3 


6,3 
7,5 
7,3 
6.7 
7,1 
7,8 
9.6 
11.0 
12 

13.5 
15.8 
16,5 


15 
121 
493 
887 
1/313 
1/766 
2/244 
2/754 
3/291 
3/873 
4/486 
5,160 
5/876 
6/675 
7/550 
6/539 
9/703 
11/137 
12/002 
13,002 
14,166 
15,630 
17/066 
17,915 
18,913 
20,078 
21/4961 
23/324 
24/460 
25/676 
27/705 
30/413 


-30.1 
-25.0 
-19 


-28,3 
-32,0 


-51.6 
-55.3 

•94.6 

-52.2 

-51,8 

-51,2 

-51.8 

-52.7 

-53.4 

-53.9 

-54.6 

-55 

-56 

-57 

-97.5 

-58. U 

-58.5 

-52 


-36.1 
-40,7 


4.7 
3.3 

1.1 

.9 

2.5 

3.8 
4.9 
6.3 
7.9 
9.0 
10.5 
U.7 
12.9 
11.2 
9.8 
8.9 
9.9 


11.3 

12.7 

14.? 

15. 

17.7 

21,0 


39 

-6 

391 

601 

1/237 

1/696 

2/183 

2/699 

3/241 

3/827 

4/447 

5/123 

5/650 

6/653 

7/539 

6/546 

9/730 

11/163 

12/058 

13/0*9 

14,264 

15,722 

17/177 

18/047 

19/051 

20/235 

21/661 

23/514 

24/690 

26/120 

26/029 


-11,4 
•12,3 
-13,1 
-14.6 
-17.0 
-20.0 
•23.3 
-26.8 
-30.5 
-34.4 
-39.1 
•44,1 
-48.6 
•51.2 
-51.6 
-49.9 
-49.5 
-49.0 
-49.6 
-50.0 
-50.9 
-50.6 
-91.2 
-91.7 
-52.6 
-52.7 
•53.2 
-53.3 
-49.9 


-27,4 
■30.6 
•33,6 


2.9 
2.4 
2.3 
2.5 
3.9 
3.0 
3.2 
3.4 
5.7 
7.6 
11.1 
13.6 
11.6 
6.9 
9.3 
7.7 
8.1 
7.8 
6.7 


7.0 
7.0 


503 
167 
560 
981 
1,427 
1/901 
2/395 
2/935 
3/496 
4/101 
4/740 
5/438 
6/182 
7/006 
7/906 
6/914 
10/072 
11/473 
12/319 
13/301 
14/467 
15/891 
17/307 
18/151 
19/124 
20/273 
21/676 
23/486 
24/637 
26/043 
27,680 
iT,486 
32/790 


-10.9 

-10,2 
-7,9 
-6,4 
-7.0 
-9.1 
-11.5 
-14,8 
-16,7 
-22,8 
-27,7 
-33.2 
-39.3 
-46,3 
-53,2 
-58,6 
-57,7 
-55,9 
-55.1 
-54.9 
-56.0 
-56.9 
-57.7 
-96,0 
-56,1 
-58,5 
-58.2 
-57.7 
-57.2 
-55.5 
-52.1 
-46.8 


19 
23 

-14,0 
-16,6 
-19,8  27 


7,3 
6.2 
9.8 
10.3 
13.0 
19.2 
17.7 
16.8 
18.6 
16,9 


15.9 

19.0 

13.1 

12.4 

10,9 

10. 0 

9.6 

30 

6.2 

BCISE/  IDAHG 
912  MB 


BUCITHVILLE/    LA. 
1017    HB 


BROh'NSVILLE/ 
1014  MB 


BUfFALO/  N, 
991  HB 


CAPE  HAITERAS/ 
1013  hB 


11.6 

9.2 

02 

12.2 

7.9 

04 

10.0 

3.7 

31 

9.2 

-3.4 

29 

7.9 

-5.9 

29 

6.2 

-9.3 

2" 

4.4 

-12.0 

2» 

1.6 

-14,6 

27 

-1.1 

-17.2 

27 

-5.4 

-20,3 

,^^ 

-9.8 

-25.7 

27 

-14.6 

-29.6 

27 

-20.0 

-31.9 

27 

-25.5 

-35,3 

27 

-31.9 

-43,0 

27 

-39.5 

-47,5 

27 

-48.4 

27 

-56.6 

27 

-59.7 

27 

-61.7 

27 

-64.7 

27 

■66. C 

27 

-69.9 

27 

-69.2 

a-j 

-66.8 

2" 

-64.6 

29 

-61.2 

28 

-58.2 

27 

-56.2 

2« 

-53.4 

27 

-50.6 

2* 

-44.1 

26 

-36.7 

867 
119 
536 
970 
1,42B 
1,909 
2/416 
2/9521 
3,519 
4,127 
4,772 
5/469 
6/219] 
7/046 
7/992 
8/965 
10/132 
11/526 
12/369 
13/390 
14/513 
15/9301 
17,342: 
18,184) 
19/1951 
20/3051 
21/710 
23,519 
24,669 
26,086 
27,937 
30/S72 


-1.3 

-4.0 
-6.9 
-9.8 
-13.0 
-17.2 
-21,7 
-26,7 
-31.9 
-38.0 
-45.1 
-52.7 
-59.3 
-59.1 
-56,6 
-55,4 
-55,7 
-56,8 
-57,5 
-96,1 
-98.0 
-98.6 
-58.3 
-58.1 
-57.4 
-56.1 
-53.7 
-49.4 


-4,5 
-6,1 
-9,1 


-21.1 
■25.1 
-29.9 


4.5 
4.0 
5.2 
6.9 
8.3 
9.2 
11. 
12.1 
13 

15.1 
16.7 
18.1 
18.6 
16.6 
16.1 
15.9 
14.9 
12.7 
10.9 
8.9 
7,5 


1 
141 
571 
1/018 
1/491 
1/969 
2/517 
3,076 
3,668 
4,302 
4,976 
5/  709 
6/495 
7/364 
8/320 
9/393 
10/617 
12/096 
12/897 
13,855 
14,976 
16,327 
1?,661 
18,456 
19,376 
20,491 
21,85 
23/653 
24/608 
26,236 
28/103 
30/761 
33/210 


3.1 
5.6 

7.9 


18 

21.7 

24.2 

28.9 

31.3 

36.6 

42.7 

90. 

54. 

62.2 


11.3 
11.9 
11.9 


125 

563 

1/019 

1/499 

2/005 

2/539 

3/106 

3/704 

4/345 

5/023 

5,76 

6,556 

7,439 

6,406 

9/468 

10,721 

12,167 

13,003 

13,949 

15/053 

16.379 

17/684 

18,467 

19,360 

20,475 

21,644 

23,633 

24,776 

26,191 

28, J40 

30,724 

33,162 


11 
10,0 


-52 

-45 
-36.3 


13.8 
13.7 
11.4 


-7.5 
-12.9 
-16.2 
-21.6 
-25.0 
-29.1 
-32.6 
-37.7 
-44.9 


1.0 
2.9 
5.2 
4.3 

4.7 
6.9 
10.2 
12 

19.5 
IB 

20.5 
26.0 
30.9 
36.7 
39.9 


33.6 
26.9 


10.2 
11.3 


216 

145 

550 

969 

,412 

/881 

/37a 

/906 


/149 
/966 
/873 
/886 
/057 
,472 
,323 
,311 
,490 
,907 
,319 
,196 
,127 
,270 
,665 
,472 
,624 
,042 
,863 
/57i 


-54.6 
-54.0 
-54.6 
-56.4 
-57.8 
-56.3 
-58.7 
-59.4 
-99,3 
-56.0 
-56,6 
-55.6 


-26.4 
-32.3 
-36.6 


8.3 
9.5 

11.0 


16. 

16.9 

19.0 

22.4 

20.6 

20. 

20.8 

16.7 

16.8 


4/eid 
5,93d 
6,29j 

'•'■"i 

6,07d 
9,  111! 

lo,3cei 

11,742^ 
12,59i 
13,58S 


17,534^ 
16/362^ 
19/31S 


23, 69^ 
24,616 
26,26d 

26,12<J 
30,82U 

33,26^ 


4.9 

,7 

4.9 

-1.5 

2.9 

-2.e 

1.2 

-5.1 

.C 

-7,e 

-1.6 

-11,8 

-3.2 

-15,7 

-5.7 

-16,0 

-8.6 

-21,0 

-12.4 

-24.5 

-16.6 

-28.2 

-21.1 

-33.4 

-26.5 

-39.5 

-32.5 

-42.6 

-39.2 

-46,4 

-45.9 

-51.9 

-94.5 

-54.4 

-54.? 

-57.4 

-60.1 

-62.1 

-61.4 

-61.2 

-60.6 

-58.6 

-56.2 

-54.9 

-52.3 

-49.9 

-45.4 

-39.3 

9.8 
9.0 
8.8 
8.9 
10.5 
13.1 
14.7 
17.1 
18.9 

20. n 

22.2 
25.6 
28.3 
30.2 
36.7 
40.7 
43.5 
42.6 
38.3 
33.0 
26.6 
24.1 
20,2 
16,0 
12.6 
12. 0 
10.4 
10.5 
13.6 


cfereoce   note  at  eod  of    table 


RAWINSONDE  DATA 

AvAiag*  moDtiily  valuaa 


ttBRUAHV   1969 


990   HP 


191 
US 
Hi 
92e 

W368 
liSii 
2.330 

2.857 
3/«l7 
<>/012 
4,651 
5/336 
0.091 
6.899 
7.800 
e.816 
9,9»6 
U.39e 
12,252 
13/2<-3 
l'..*09 
15,839 
26  17,2»8 
18,116 
19,093 
20,2«5 
21,650 
23, ".61 
2*, 609 
26,021 
27,851 
30<*66 
32,923 


-9,7 
-10.5 
-10.2 
-10.5 
-12.1 
-14. « 
-17.3 
-20.6 
-2<.,6 
-29.2 
-3<>.3 
-39.7 
-<.5.6 
-51.3 
-56.4 
-55.9 
■54.0 
-53.8 
■54.0 
-54.9 
-56. < 
-56.5 
-57.1 
-57.6 
-58.4 
■58.2 
■58.0 
■56,8 
-54.9 
■  49.7 
•43,1 


■12.0  34 

■12.1'  01 
■14.1  01 
■17.5,  03 
■19. 4|  01 
■19.2  29 
■21.7  27 
■24,3!  26 
■28.4!  26 
■32.7'  25 
■37.2  25 
■40.7  25 
25 
25 
26 


4.3 
5.9 
7.0 
8.1 
9.0 
10.3 
11.9 
14.5 
13,0 
13.3 
11,4 
11,1 


12,1 
15.5 


CMA«IE5T0N,  S 

1016  ne 


13 

137 
558 

998 

1,461 

1,951 

2,468 

3,018 

3,601 

4,227 

4,891 

5,612 

6.382 

7.240 

8.177 

9.229 

10.432 

U.867 

12.716 

13.691 

14.935 

16.217 

17.580 

18.39. 

19.337 

20.460 

21.948 

23.660 

24.820 

26.257 

28.133 

30.817 

33,191 


1.5 
-.6 
-2,9 
-3,6 
-9,3 
-13.8 
-18.6 
-23.8 
-29.9 
-36.7 
-43.9 
-51.3 
-55.8 
-56.3 
-57.4 
-60.1 
-63.4 
-65.3 
-64.6 
-63.8 
-61,9 
-59,6 
-56,8 
-54.9 
-52.2 


-•3 
-.5 

-3.1 


■25.3 
■28.9 
■33,5 


3.5 
5,2 

5,8 
7,1 
9,6 
11.2 
13.6 
17.4 
20.1 
22.3 
25.6 
29,9 
32,5 
36,7 
42,5 
SO. 5 
53.0 


31.9 
25.3 

20.6 
16.8 
13.9 
12.6 
10.0 
11.3 
12.1 


HIHUiHUl.     HtXICO 
895    MS 


1,428 
122 
545 

998 

1.474 

1.974 

2.498 

3.064 

3.652 

4.291 

4.960 

5.695 

6.474 

7.346 

9.300 

9.369 

10.596 

12.04 

12.986 

13.942 

14.954 

16.303 

17,647 

18.454 

19.392 

20.503 

21.879 

23.666 

24.811 

26,222 

28.055 


-I. 
-5. 

■10.11 

-15 

•20. 4| 

-26,2 

-32.8 

-39.4 

-47.3 

■55.6 

-59.9 

■62.8 

■65.4 

-68.0 


■62,6 
-60,1 
■58,6 


1,8 
4,3 
6,5 

10,0 


27,3 


11,8 
13,927 
16.527 
19.927 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 


CULO   BAY.    liati 
990    MB 


30 
-4B 
357 

782 
1.227 
1.694 
2.183 

2,710 
3,259 
3.855 
4,479 
5.169 
5,900 
6,716 
7.613 
8.628 
9.814 
11.264 
12.139 
13.150 
14.346 
15.805 
17.260 
18,130 
19.131 
20.311 
21,752 
23,609 
24,781 
26.210 
28,070 
30,708 
33,069 
35,274 
36,979 


-9.1 

■11,0 

■13,6 

•16,2 

•19,4 

-23,0 

•26,9 

•31,4  |. 

-36.1 

•41.1 

■46.3 

■  49.9 


■49.0 
■49.1 
■49.4 
■50,3 
■90,8 
■90,8 
•51,8 
•52,4 
-53,0 
■53,8 
■93.4 
•92.7 
•91,7 
•  49,7 
■48,0 
■46.1 


13,1 
•16.1 

19,6 '29 
■22,5!27 
•26.4126 
■30,4;26 
•33.4I26 
•37.2129 

40.1 

42.9  24 
2) 
23 


2.6 
3.2 

4,9 
9,3 

6,6 

7,3 

7,6 

7,8 

9,8 

11.0 

12.4 

13,8 

13,1 

14.1 

14,1 

11,8 

11.2 

10.4 

10.3 

8.3 

6,4 

6,9 

4,9 

3.5 

3.0 

2.1 

1.6 

1.7 

1.5 


238 

157 
969 

997| 
l,492l 
1,932 

2,438 
2.979 
3,548 

4,164 
4,813 
9,521 

6,275 

7,119 
8,031 
9,096 
10,231 
11.642 
12.487 
13.466 
14,622 
16.023 
17.416! 
18,246 
19,204 
20,334 
21,717 
23,920 
24.664 
26.074 
27,906 
30.564 


-12,4  30; 
-15, 2I  291 
-19,9  29| 
-22.0  29 
-25.2'  28 
-29.71  28 
-33.7  2« 


-38.8 

33.9  -44,8 

-47,2 

2.4 
4,2 
9,9 
7,4 
B,7 
10.9 
12,3 
13,4 
14,7 
16.9 
19.6 
22,6 
27.3 
32.1 
99,9 
33,9 
31,8 
28,9 
23,9 
20,0 
17,0 
14.4 
12.7 
U,9 
9,2 
7,9 
8,8 
9,6 


DEI  RIG.  TEXAS 
979  MB 


ei  PASC.  TEXAS 
880  Hi 


297 

197 

965 

991 

1,441 

1,916 


29 


2.418 
2,953 
3,516 
4.126 
4,771 
5,474 
6,229 
7,061 
7,975 
8,997 
10,168 
11,579 
12,428 


13 

14,373 
15,995 
17,393 
19,215 
25. 19,174 
25, 20,306 
21.693 
23.490 
24.638 
26.053 
27,899 
30.569 
33.014 


•3,2 

-3,5 

-4,3 
-9,2 
-6,6 
-8.3 
■10.4 
■13.1 
■16.6 
■20.5 
■25.2 
■30.2 
■36.0 
■43.0 
■90.3 
■56.7 
■57.0 
■99.3 
■55.4 
■56.5 
■59.0 
•60.2 
■60.8 
■61,0 
■61,1 
■60,1 
■58,7 
■57.5 
-56.0 
■52.2 
■45.8 
■38.6 


2.5 

4.3 
5.3 

6.6 
7.9 
9.9 
10.9 
13.5 
15.4 
17.1 
20.6 
23.9 
26.3 
29.0 
31,4 
32,9 
31,1 
29,4 
25,9 
22,3 
18,5 
16,3 
15,0 
11,8 
10. 1 


314 
126 
964 
1,014 
1,487 
1,998 
2,513 
3,077 
3,668 
4,301 
4,972 
5,704 
6,483 
7,352 
9,304 
9,374 
10.596 
12.037 
12,975 
13.626 
14,942 
16.266 
17,619 
18,418 
19,346 
20,453 
21,820 
23,609 
24,757 
26.178 
28,033 
30.719 


10.0 

10.4 
9,4 
9,4 
7,1 
9,0 
1.9 
-2.9 
-6.4 
■10.4 
■15.7 
■21.1 
■26,7 
■32,9 
■40,0 
■  48,4 
■56,8 
■60,7 
■63,3 
-65,8 
•69,1 
•69,1 
•68,9 
-66,7 
-64,9 
■62,3 
■59,0 
-57,4 
-55,3 
■51,0 
■43,6 


■13,1 
■17,2 
■21,3 
•26,2 
■29.6 
■32.2 
-37.3 
■43.3 
-47,3 


38,7 
31,5 

22,9 
16,6 
15.4 
10.9 
7,8 
9,1 
10.9 
9,9 
10,5 
12,4 


1,611 

136 

948 

987 

1,449 

1,928 

2,443 

2,988 

3.561 

4.177 

4,828 

5,536 

6,291 

7,127 

8.039 

9,059 

10,227 

11,628 

12,469 

13,449 

14,606 

16.009 

17,398 

19,231 

19,190 

20.332 

21,722 

23,524 

24,665 

26,067 

27,883 


-9,81 
•14,2; 


-23.6 

-29.3 
-36.2 
-43.6 
-51.1 
-56.8 
-99.1 
-97,4 
-56,4 
-56,6 


•60,4 
■60.3 


-18.9 
-21.8 
-29,1 
-29,7 
-35.5 
-40,6 
-46,0 


13 

15,2 

17.6 

20.2 

24.7 

29.0 

27.8 

28.9 

24,4 

il.Z 

18,4 

13,8 


791 
148 
561 
992 
1,451 
1,937 
2,492 
2,999 
3,576 
4,193 
4,891 
9,559 
6,321 
7.162 
8.077 
9.104 
10.293 
11.697} 
12.539 
13.515 
14.663 
16.056 
17,439 
16,272 
19,218 
20,347 
21,737 
23,932 
24,676 
26,090 
27,925 
30,986 


.1 
,7 
.1 
-2,1 
-5.3 
-8.8 
-12.9 
-17.9 
-22.4 
-28.2 
-34.7 
-41.9 
-49.4 
-95.5 
-98,4 
-97,2 
-97,3 
-59,0 
-60,7 
-61,9 
-62.4 
-61.7 
•61.6 

•  60.8 
-99,5 

•  58,4 
-56,4 
-93,0 
-48.1 


1,6 
3.1 
9.8 
6.9 
9.4 
9.9 
11.7 
13.5 
19.6 
18,9 
21,2 
24.9 
29.7 
33.1 
39,0 
37.7 
34,6 
29,6 
24,9 
19.9 
16.1 
14.5 
12.1 
9.3 
9.3 
7.4 
8.3 
8.6 


1,193 
139 
561 
1,007 
l,47fl 
1,975 
2,494 
3,051 
3,635 
4,261 
29l      4,92S    - 


5,650 
6,42^ 

7,27^ 
8,217 
9,269 
10,477 
11,909 
12,752 
13,716 
14.848 
16,212 
17,999 
18,368 
19,312 
20,433 
21, 8U 
23,603 
24.74^ 
26.199 
28.006 
30.676 


7.3 
4.9 
1.8 
-1.7 
-5.4 
-9.4 
13.2 
18.1 
23.9 
30.0 
36.6 
43.4 
90.8 
96.9 
98.6 
60.2 
63,2 
66.1 
67.4 
64.9 
63.6 
63.4 
61.7 
99.6 
58.1 
56.1 
92.0 
44,7 


-8,9 

29 

-6,4 
-8,8 
11,8 
15,4 

29 
27 
26 
26 

27 

5 

32 

1 

35 

e 

41 

2 

46 

4 

46 

6 

2,1 
4,8 
7.7 
9.9 
12.3 
15.0 
17.1 
19.5 
22,0 
26.5 
30.9 
36.3 
42.2 
48.0 
46,9 
42,4 
36,5 
26,6 
22,3 
17,3 
11.9 
10.4 
B.O 
B.3 
U.O 
7.9 
8.5 
12.4 


ELY,  NEV. 
603  MB 


EHPALME.  MEXICO 
1014  MB 


Flint,  mkh. 

991  MB 


1.908 

196 

563 

999 

1,459 

1.934 

2.442 

2.962 

3.591 

4,167 

4,816 

5,525 

6,293 

7,117 

0,033 

9,056 

10,229 

11,625 

12,466 

13,447 

14,605 

16.010 

17.414 

18.248 

19.2C5 

20.349 

21.752 

23.593 

24.690 

26.109 

27.959 

130.620 


•3,0 

-7,9 
■10.8 
■14.2 
-16.6 
-23.8 
-29,4 
-35.3 
-42.6 
•50.7 
•  97.4 
•96.7 
•96.7 
-56.0 
-97.3 
-96.6 
-99.3 
■60.0 
-59.4 
-58.6 


27 

-56.7 

27 

-58.4 

2" 

-58.4 

30 

-55.8 

30 

-92,8 

31 

-46.9 

29 

12 

130 
564 
1.020 
1.496 
1.999 
2,529 
3,099 
3,691 
4,318 
4,990 
5,724 
6,509 
7,377 
8,329 
9,398 
10,621 
12,065 
12.905 
13,899 
14,975 
16,320 
17,694 
18,452 
19,392 
20,491 
21,861 
23,646 
24,793 
26,206 
28,094 
30,695 


19.3 

19.1 


•19.1 
-20.6 


•95.8 
•92.4 

-46.3 


.1 

-4.0 
-6.7 


-17.2 
-20.1 


-43.8 
-46.4 


1.8 
3.0 
3.1 
1.8 
2.7 
4.6 
6.2 
8.4 
10.2 
12,7 
15. « 
18.9 
21,6 
26,3 
33,3 
41,9 
48,2 
50,9 
49.7 
41.9 
36.3 
27.6 
20,1 
17,1 
13,2 
12,9 
9,3 
9,3 
11,1 
12,8 


57 

444 

851 

1,299 

1,761 

2,239 

2,758 

3,309 

3,892 

4,515 

5,191 

5,918 

6,719 

7.603 

8.996 

9.  759 

11.192 

12.058 

13.063 

14.292 

15,699 

17,148 

16,013 

19,011 

20,190 

21,626 

23,476 

24,6^3 

26,079 

27,992 

30,671 


•13,8 
-12.8 
-12.0 
-13.5 
-16.0 
-18.5 
-21.8 
-23.  I 
-29.7 
-34.4 
-39.3 
-44.3 
-90.9 
•54.8 
-95.2 
-52.5 
-90.7 
-90.2 
-90.6 
-91.9 
-91.9 
-92.0 
-92.2 
-52.7 
-93.6 
-54,4 
-54,5 
-54,6 
-93. S 
-48.1 


-22.9 
-23.3 
-28.3 
•31,6 
-39,4 
-38.9 
-41.3 
-45.4 


4.2 
3.7 
3.4 
3.4 

4.1 
5,0 


13 

19 
16.7 


236 

161 
961 
985 
1,429 
1,899 
2,395 
2,925 
3,464 
4,086 
4,721 
5,419 
6,163 
6,986 
7.889 
6,904 
10,076 
11,491 
12,342 
13,332 
14,499 
15,920 
17.329 
16,169 
19,136 
20,279 
21,690 
23,487 
24,633 
26,032 
27,868 
30,930 
32.907 


-5.8 

-6.3 
-7.9 
-6.4 
-9.3 
-10.8 
-13.3 
-16.0 
-19.4 
-23.2 
-28.0 
-33.4 
•39.2 
-49.1 
-91.2 
-95.7 
-56.0 
-54.9 
-94.6 
-54.8 
-56.6 
-58.3 
-58. T 
-59, c 
-59.; 
-59.0 
-98.2 
•  97.9 
•96.2 
-93.2 
-48.2 
-43.0 


-9,4 

31 

-9,9 

14,1 

17.0 

18.9 

21.1 

24.6 

27.6 

30.6 

30 

33.2 

30 

37,3 

30 

41,4 

44,3 

1,5 

3,0 
4.6 
9.8 
7.1 
9.2 
9.2 
9.4 
10.6 
12.3 
14.1 
19.4 
16.9 
18.8 
21.7 
24.2 

24.4 
22,7 
12. f 

20,7 
18.9 
16.9 
15.1 
12.5 
10.9 
10.5 
10,4 
10,8 
9,3 
11.9 
14,3 


1.012 
l,48d 
l,97i 


4,264 


-6,3    2 


•9.1 


2B 


92a 

69^ 
28]  6,426 
261  7,281; 
2B;  8,22<. 
28;  9,277 
29  10.480 
29  11,907 
26!  12,748 
27!  13,713 
271  14,844 
27  16,212 
25l  17,562 
29;  18,370 
24  19,30« 
23:  20,417 
22  21,792 
21  23,976 
20  24,724 
19  26,13> 
15;  27,974 
9!  30.697 
9    33.087 


■i: 


23.3 
29.6 


•43.7 
•91 


58.1 
56,2 
52 


11,^  27j 

14, ft  2T 

16, 4|  27 

22.9  2Ti 

26.8  27; 

31. 2|  27^ 

39, i  27^ 

40,4  27i 

46, (^  2T 

2r 

26 
26 
27 
i7 
27 
27 
27 
27 
27 
Z» 
2S 
29 

za 

2B 

28 


1.0 

2,6 
4.5 

6.8 
6.6 
10.3 
12.9 
14.8 
17.6 
19.9 
23.5 
27.0 
32.0 
37.7 
«7,9 
94,7 
91,0 
46,3 
39,9 
29.2 
22,2 
l',3 
14,0 
10.9 

a, 6 
a, 6 

9.3 

9.0 
10,3 


RAWINSONDE  DATA 

Average  monthly  values 


FEBRUARY  1969 


OLASCOWj  momt. 

CR4ND  JUNCTION,  COLCj. 

•       C«t4T  ULLS,  KUM 

, 

CREEN  BIV,  His. 

0REEN56CKO,  N,  C 

932  HB 

650  MP 

863  H8 

995  HB 

964  MP 

Re 

sultanc 

Resultant 

Resultant 

1 

i 

Re 

sultsnt 

Re 

sulcant 

• 

i 

I 

1 

1 

a 

i 

1 

Wind 

0 

! 
1 

n 

1 

S 

1 

i 

B 

d 
1 
1 

a 

Wind 

6 
Z 

1 

• 

s. 

s 
i2 

1 
1 

a 

Wind 

3 

1 

1 
I 

a 
.2 

1 

1 

Q 

wind 

a 
1 
1 

1 

1 

1 

|2 

£ 

Wind 

1 

i 

1 

d 

i. 

1 

to 

j 

4 

i 

g 

1 

1 

i 

suRtice 

28 

696 

-14,4 

-16,4 

To 

2,3 

28 

1,472 

-2.4 

-6,3 

13 

2,7 

28 

1,  lie 

-10,4 

-13,9 

22 

3,1 

28 

210 

-6,9 

-12,1 

34 

2,0 

28 

273 

,7 

-3.9 

34 

1.8 

1000 

28 

160 

26 

160 

28 

145 

28 

174 

140 

950 

28 

552 

28 

572 

28 

549 

28 

570 

-7,5 

-12,4 

02 

1,9 

551 

.8 

-7,5 

35 

4.5 

900 

28 

966 

-8,0 

-10,2 

1.8 

28 

1,012 

26 

976 

28 

993 

-6.4 

-15,3 

36 

2,1 

966 

-1.0 

-8.7 

34 

7.3 

650 

28 

1,414 

-5.0 

-11,0 

3.0 

28 

1,469 

12 

3.2 

28 

1,412 

-5.3 

-12.4 

23 

6,6 

28 

1,436 

-8,6 

-17,8 

34 

2,5 

1,442 

-1.8 

-10,4 

33 

8.5 

eoo 

28 

1,690 

-6.3 

-13,6 

4.7 

28 

1,953 

-1.8 

-9.2 

15 

4.0 

28 

1,689 

-5,1 

-12.3 

24 

7,1 

28 

1,905 

-9,7 

-16,9 

32 

3,7 

1,924 

-2,9 

-13,6 

32 

6,9 

750 

28 

2,393 

-8,3 

-16,3 

6,3 

26 

2,461 

-4.1 

-11,3 

19 

4.2 

28 

2,396 

-7,5 

-14,7 

26 

6,9 

29 

2,396 

-11,6 

-20.0 

32 

5,2 

2,434 

-4.4 

-16,4 

31 

10.3 

700 

28 

2,926 

-11.2 

-19,6 

6,9 

28 

3,005 

-7.3 

-14,4 

23 

6.7 

28 

2,929 

-10,4 

-16.2 

26 

7,8 

28 

2,929 

-13,8 

-22,7 

31 

7.3 

2,975 

-6.6 

-16,6 

30 

12.9 

650 

28 

3,491 

-14,8 

-22,1 

7,8 

28 

3,577 

-10,7 

-17,9 

24 

8,7 

28 

3,498 

-14,0 

-22,2 

26 

8,8 

28 

3,463 

-16,5 

-25.6 

30 

6,6 

29 

3,550 

-9.5 

-22.4 

30 

14,6 

600 

28 

4,092 

-16,8 

-26,8 

9,6 

26 

4,191 

-14,3 

-21,6 

25 

10.0 

26 

4,099 

-16,0 

-26.5 

27 

10.3 

28 

4,087 

-19.9 

-26.5 

30 

10,7 

29 

4,166 

-13.2 

-26,3 

30 

16,0 

550 

28 

4,733 

-23.3 

-31,6 

11.3 

28 

4,645 

-18.7 

-27,0 

26 

11.4 

28 

4,740 

-22,5 

-31.4 

27 

11.6 

26 

4,724 

-23.7 

-32.2 

30 

12,4 

23 

4,621 

-17,0 

-30.2 

29 

19,3 

500 

28 

5,426 

-28.3 

-36,3 

12.7 

28 

5,549 

-23.5 

-31,7 

26 

13.2 

28 

5,437 

-27,6 

-36.3 

27 

12.6 

28 

6,416 

-28,5 

-37,4 

30 

14.1 

5,532 

-21, f 

-34.0 

29 

22,3 

450 

28 

6,166 

-34.2 

-40.9 

13.9 

28 

6,307 

-29.1 

-36,0 

26 

14.1 

28 

6,179 

-33,7 

•40.2 

27 

13.9 

28 

6,  159 

-33,9 

-41,6 

30 

15,9 

6,297 

-27.0 

-39,0 

29 

23,9 

".00 

28 

6,986 

-40.3 

-44.3 

15.2 

28 

7,143 

-35,5 

-43,2 

26 

15.6 

28 

7,001 

•40.2 

-44,8 

27 

15,3 

28 

6,979 

-40,1 

-46,1 

29 

16,9 

7,138 

-33.6 

-45,0 

29 

25.3 

350 

28 

7,683 

-46,8 

16,3 

28 

8,058 

-42,7 

-45.0 

27 

17.9 

28 

7,699 

-47,0 

27 

16,6 

26 

7,676 

-46,6 

29 

19,5 

6,062 

-40.5 

-46,2 

26 

29.6 

300 

28 

6,668 

-53,8 

17,5 

28 

9,080 

-50,7 

27 

20.7 

28 

6,905 

-53.2 

27 

18,0 

28 

6,687 

-52,8 

29 

22,1 

9,096 

-47.8 

28 

31.4 

250 

26 

10,044 

-56,4 

17,1 

29 

10,250 

-56,8 

27 

23.8 

28 

10,064 

-56,2 

27 

17,9 

26 

10,050 

•57,7 

28 

22,1 

10,282 

-63.5 

28 

37.5 

200 

28 

11,446 

-57,9 

15,8 

28 

11,653 

-58,4 

27 

25,6 

28 

11,466 

-56;o 

27 

16,7 

28 

11,458 

-56,9 

28 

21,1 

11,707 

-58.7 

28 

36.7 

175 

28 

12,291 

-56,1 

14,6 

28 

12,496 

-56,9 

27 

24.7 

28 

12,311 

•  55,7 

27 

15.7 

28 

12,307 

-55,3 

28 

19,3 

12,557 

-55,7 

26 

16.3 

150 

28 

13,273 

•  54,8 

13,3 

28 

13,474 

-56.5 

26 

24.2 

28 

13,296 

-54,6 

27 

14.0 

29 

13,292 

-54,7 

28 

18.5 

13,540 

-55,6 

28 

36.6 

125 

28 

14,439 

-55,0 

11,6 

28 

14,629 

-57.4 

26 

22.2 

28 

14,463 

-54,2 

27 

13.0 

29 

14,458 

-55,0 

28 

17.9 

14,697 

-57,9 

26 

31.2 

100 

28 

15,663 

-55,4 

11,6 

28 

16,030 

-59.7 

26 

19.8 

28 

15,891 

-55.3 

27 

10.3 

29 

15,679 

-56,6 

28 

15.6 

16,096 

-60.3 

29 

26.4 

80 

28 

17,262 

-56,6 

9,7 

28 

17,421 

-60.9 

27 

16,3 

28 

17,312 

-56,7 

27 

9.2 

28 

17,289 

-56,1 

26 

14,7 

17,480 

-62.3 

28 

20,3 

70 

28 

16,126 

-57,2 

8.4 

28 

18,251 

-60,6 

27 

13,3 

28 

16,156 

-56,7 

27 

8.6 

28 

16,129 

-58,5 

28 

13,8 

16,304 

-62,5 

28 

18,2 

60 

28 

19,099 

-57,8 

8,7 

28 

19,212 

-60,1 

27 

10,3 

28 

19,136 

-56,6 

28 

7.7 

27 

19,101 

-59,2 

29 

12.5 

19,256 

-61,3 

29 

15,1 

50 

28 

20,246 

-57,6 

7,7 

28 

20,350 

-59,9 

27 

8,8 

28 

20,290 

-57,5 

29 

6,9 

27 

20,243 

-59,3 

29 

10. 1 

20,390 

-61,2 

28 

10,7 

40 

28 

21,655 

-57.9 

7,6 

28 

21,  N3 

-60,0 

28 

7,2 

29 

21,700 

-57,4 

30 

6.5 

27 

21,639 

•59.8 

29 

6.4 

21,780 

-60,1 

28 

9,6 

30 

24 

23,465 

-57,6 

5,8 

27 

23,539 

-59,4 

28 

5,9 

28 

23,519 

-57,2 

32 

5,1 

26 

23,444 

-59.0 

29 

8,2 

23,596 

-57,1 

29 

9,3 

25 

23 

24,624 

-57,4 

6,S 

27 

24,683 

-56,4 

29 

5,7 

28 

24,674 

-56,9 

31 

5,6 

25 

24,585 

•56.2 

30 

9,2 

24,745 

-56,1 

28 

11,1 

20 

22 

26,030 

-57,0 

7,1 

25 

26,097 

-56,6 

30 

5,6 

26 

26,091 

-56,9 

32 

6,2 

25 

25,994 

-56.7 

30 

10,7 

26,166 

-54,3 

27 

10.9 

15 

18 

27,663 

-55,1 

8,2 

14 

27,935 

-54,6 

30 

6,2 

25 

27,921 

-55,9 

32 

6,4 

25 

27,627 

-54.6 

29 

10.9 

26,022 

-51,4 

27 

14.6 

10 

8 

30,449 

-52,1 

5 

30,562 

-47,0 

19 

30,511 

-53,2 

31 

10.3 

17 

30,471 

•48.1 

29 

12.2 

30,694 

-45,1 

26 

13.3 

7 

J 

15 

32,817 

-48,6 

30 

16,9 

6 

32,910 

-41.2 

6 

33,109 

-40,5 

•       CU4M,  NiRUNi  IS 

HILQ,  H4W1II 

HUNTINGTON  W,  V4 

♦ 

INTERNATIONAL  FALLS, 

MINN, 

JACKSON,  MISS, 

1000  HB 

1016  HB 

989  N8 

977  HB 

1006  HB 

SMfiCt 

26 

111 

23.4 

20.4 

07 

4.0 

28 

U 

20,1 

18.0 

22 

,7 

28 

246 

-.7 

-4,9 

30 

1.5 

Til 

360 

-14.8 

-16,9 

07 

,: 

28 

100 

5.3 

2,5 

07 

.3 

1000 

28 

l"8 

06 

4.4 

28 

148 

20.2 

17.5 

13 

,6 

28 

154 

28 

185 

26 

145 

04 

1.3 

950 

26 

556 

21,1 

18,7 

07 

10.2 

26 

589 

17.2 

15,4 

09 

4.0 

28 

564 

-1,7 

-6,3 

31 

3,4 

29 

578 

-11.7 

-14,4 

15 

2,2 

26 

567 

6,6 

•  6 

26 

1.9 

900 

28 

1,023 

16,2 

14.3 

07 

10,4 

28 

1,050 

14,2 

12,6 

09 

5,3 

28 

994 

-3,2 

-8,4 

32 

5,0 

28 

990 

-11.4 

-15,3 

21 

2.0 

26 

1,011 

5,5 

-2.7 

27 

5.5 

aso 

28 

1,511 

15,9 

8,4 

07 

9,5 

28 

1,532 

11,5 

9,9 

09 

4.7 

28 

1,445 

-4,5 

-10,9 

31 

6,1 

28 

1,429 

-11,3 

-15.8 

29 

1,7 

26 

1,476 

4,7 

-6,1 

28 

7,2 

BOO 

28   2,025 

13,7 

2.4 

07 

7,6 

28 

2,038 

9.3 

5,6 

08 

4,2 

28 

1,922 

•6.0 

-13,8 

30 

6,7 

28 

1,694 

-11.6 

-18,0 

29 

2,9 

26 

1,971 

3,1 

-9,6 

29 

8,2 

750 

28   2,570 

13,0 

-6.6 

07 

5,7 

26 

2,576 

7.6 

-•8 

07 

2,9 

28 

2,423 

•7.5 

-16,1 

30 

6,8 

28 

2,394 

-13.1 

-19,7 

29 

4,5 

26 

2,469 

,7 

-12,1 

28 

10.0 

700 

28 

3,145 

11,4 

-11,6 

07 

4,9 

28 

3,139 

5.4 

-5,0 

07 

2,1 

28 

2,961 

-9,4 

-19,7 

30 

10,7 

26 

2,911 

-15.2 

-22.7 

29 

5,3 

29 

3,044 

-2,0 

-14,6 

28 

12,0 

650 

28 

3,765 

8,9 

-14,8 

06 

4,5 

28 

3,739 

2,2 

-7,5 

02 

,6 

28 

3,526 

-12,3 

-22,9 

30 

12,7 

28 

3,465 

-17,6 

-26,2 

30 

6.8 

29 

3,627 

-5,0 

-19,0 

28 

14,6 

600 

28 

4,419 

5,3 

-16.1 

07 

4,8 

28 

4,384 

-1,7 

-10,4 

28 

3,0 

28 

4,140 

-15,7 

-26.0 

29 

15,0 

26 

4,063 

-20.9 

-29,9 

30 

9,0 

29 

4,256 

-6,6 

-23,0 

29 

17,9 

550 

28 

5,123 

1.0 

-22,0 

0« 

6,2 

28 

5,064 

-6,0 

-16,5 

28 

5,9 

28 

4,791 

-19.6 

-29,7 

29 

17,4 

28 

4,695 

-24.9 

-33,6 

29 

11,0 

26 

4,919 

-12.8 

-29,1 

27 

20,6 

500 

28 

5,882 

-3.6 

-26,2 

08 

6,9 

28 

5,313 

-10,5 

-22,4 

28 

8,1 

28 

5,494 

-23,7 

-33,8 

29 

20.4 

29 

5,386 

-29,5 

-37.3 

29 

12.5 

28 

5,647 

-17,6 

-32,6 

27 

23.3 

450 

28 

6,700 

-9,2 

-30,9 

08 

6,8 

26 

6,608 

-15,6 

-27,2 

28 

10,8 

28 

6,252 

-26,9 

-36,5 

29 

21.8 

29 

6,128 

-34,9 

-41,4 

29 

13.4 

29 

6,422 

-22,9 

-37,0 

27 

27,6 

400 

28 

7,605 

-15.4 

-35,8 

08 

5,7 

28 

7,496 

-21,4 

-33,3 

28 

14.3 

26 

7,087 

-35,1 

-42,6 

28 

24,7 

28 

6,945 

-40,6 

-44.3 

29 

14,9 

29 

7,283 

-28.9 

-41.5 

27 

31.9 

350 

28 

8,599 

-22,5 

-41,5 

08 

3,9 

28 

8,468 

-26,0 

-39.8 

27 

18.2 

28 

6,003 

-42,2 

-46,3 

26 

26.8 

28 

7,840 

-47.7 

29 

15,2 

29 

8,226 

-35.4 

-46,2 

27 

36,4 

300 

28 

9,711 

-31,1 

-47,9 

05 

2,0 

28 

9,559 

-35,2 

-46,5 

27 

25.2 

28 

9,029 

-49,6 

28 

30.2 

28 

8,644 

-53.8 

29 

17,6 

26 

9,263 

-42,8 

-47,4 

27 

42,6 

250 

28 

10,977 

-40.7 

-54,7 

13 

.3 

28 

10,806 

-43,9 

27 

33.0 

28 

10,205 

-55,1 

28 

35,4 

28 

10,003 

-56.0 

29 

16,3 

29 

10,492 

-50.7 

27 

50,3 

200 

28 

12,456 

-52,9 

22 

2,9 

27 

12,275 

-53,9 

28 

36.3 

28 

11,623 

-56,1 

28 

36,5 

28 

11,409 

-56.8 

29 

14,2 

28 

11,922 

-57,1 

27 

85,6 

175 

28 

13,303 

-59,9 

20 

5,1 

27 

13,122 

-59,7 

29 

34.7 

28 

12,473 

-55,4 

28 

36.3 

28 

12,258 

-55.3 

29 

13,5 

26 

12,763 

-59,0 

27 

52,9 

150 

26 

14,249 

-67.4 

18 

5.3 

27 

14,072 

-65,7 

29 

29.4 

28 

13,457 

-55,3 

29 

34.2 

28 

13,244 

-54.2 

29 

13,5 

26 

13,728 

-59,9 

27 

48,2 

125 

28 

15,323 

-75,7 

16 

4.3 

26 

15,164 

-71.4 

29 

23.1 

27 

14,611 

-56,5 

28 

28.4 

28 

14,412 

.54,5 

29 

13.2 

29 

14,660 

-62.4 

27 

41,0 

100 

28 

16,585 

-82,8 

12 

6,4 

25 

16,468 

-76.3 

28 

16,8 

26 

16,014 

-58,5 

26 

23,7 

29 

15,636 

•55,8 

29 

12.8 

26 

16,226 

-65.9 

27 

32,0 

BO 

26 

17,630 

-82,6 

10 

7.9 

24 

17,750 

•76.7 

29 

9,3 

25 

17,413 

-60,3 

28 

19.9 

29 

17,253 

•  57,0 

29 

13,1 

26 

17,576 

-67.3 

27 

24,0 

70 

26 

16,576 

-80,9 

09 

8.6 

23 

18,526 

-73,9 

30 

5.8 

24 

18,252 

-60,0 

27 

17.6 

28 

18,098 

-57,2 

29 

11,5 

26 

16,381 

-66.6 

27 

20,2 

60 

26 

19,463 

-73,6 

09 

9.1 

21 

19,441 

-69,3 

30 

2.8 

24 

19,214 

-59,7 

28 

14.7 

28 

19,072 

-57,7 

30 

10,6 

27 

19,316 

-65,7 

27 

16,7 

50 

26 

20,546 

-68,1 

10 

11.3 

21 

20,544 

-64,5 

30 

3,5 

23 

20,359 

-59,5 

28 

11.2 

27 

20,221 

-56,1 

29 

9,0 

27 

20,425 

-64.3 

28 

12,7 

40 

25 

21,903 

-64,3 

10 

12,7 

21 

21,917 

-61,9 

28 

2.4 

23 

21,757 

-59,4 

28 

9,3 

27 

21,624 

-58.8 

30 

8,5 

25 

21,797 

-62.1 

26 

11.7 

30 

24 

23,692 

-57,1 

11 

5,3 

21 

23,708 

-59.0 

26 

.6 

22 

23,570 

-56,4 

26 

8.7 

27 

23,430 

-56.5 

30 

7,9 

24 

23,565 

-59.6 

26 

10.9 

26 

24 

24,856 

-53.3 

26 

2,7 

21 

24,358 

•56.6 

27 

3.3 

20 

24,733 

-55,5 

27 

7.8 

27 

24,576 

-58.8 

31 

8,9 

24 

24,730 

-58.0 

27 

11.7 

20 

23 

26,308 

-49.3 

28 

8,8 

21 

26,284 

-53.2 

27 

7.5 

15 

26,157 

-53.6 

27 

8.3 

26 

26,976 

-57.9 

30 

10,3 

24 

26,143 

-55.6 

27 

11.2 

15 

22 

26,207 

-45.8 

29 

13,4 

20 

28,157 

-49.3 

27 

12,7 

11 

27,994 

-51,4 

27 

11.2 

26 

27,796 

-56.2 

31 

13,0 

2l'27,986 

-52.2 

26 

12.9 

10 

18 

30,935 

-43,0 

28 

13,1 

17 

30,647 

-44.0 

26 

18,7 

10 

30,656 

-44,3 

23 

30,405 

•52.3 

30 

15,7 

15 

30,647 

-44.0 

26 

12.0 

7 

15 

33,365 

-38,9 

25 

10,3 

6 

33,296 

-40.6 

14 

32,603 

-46.0 

28 

18,5 

7 

33,067 

-40.9 

5 

7 

35,666 

-37,2 

JJCKSONVILLE/  FLl 

JUHN  F,  KENNECY  INT. 

JP  NY 

JOHNSTUN  IS,,  P4CIH 

C  4»E1 

KEY  WEST,  FLA. 

KING  SALMC'I,  ALAS 

<4 

1016  H" 

1015  HB 

1012  HB 

1015  HB 

996  HB 

SURfJSCE 

26 

5 

7.2 

4,8 

32 

1,6 

26 

5 

-1.5 

-6,8 

4,6 

28 

3 

24,3 

21,6 

09 

7.3 

25 

3 

16,6 

15.0 

03 

2,1 

26 

15 

-10.6 

-15,3 

06 

2.4 

1000 

28 

146 

8.6 

3,5 

32 

2,8 

26 

124 

-2,1 

-8,1 

5,7 

28 

106 

23.5 

21,0 

09 

7,7 

25 

127 

18,1 

14,5 

03 

3,0 

28 

-27 

950 

28 

570 

-,2 

31 

4,0 

26 

530 

-4,1 

-6,6 

7,1 

28 

552 

20,2 

18.4 

09 

8,9 

25 

564 

15,3 

10,9 

04 

2,1 

28 

373 

-9,1 

-13.7 

10 

4.1 

900 

26 

1,016 

-5.5 

29 

4,8 

26 

956 

-4,8 

-10,2 

6,4 

2" 

1,019 

17,6 

14,9 

09 

7,6 

25 

1,022 

13,2 

6,4 

1,7 

26 

789 

-9,0 

-12,6 

12 

4.6 

850 

28 

1,467 

-6,3 

28 

7,1 

26 

1,406 

-5,1 

-11,6 

6.1 

28 

1,508 

15,1 

11.5 

10 

6.2 

25 

1,502 

11.7 

-,1 

4,4 

26 

1,231 

-9,6 

-13,9 

15 

6,0 

600 

28 

l,9f2 

-11,7 

28 

9,9 

26 

1,682 

•6.5 

-13,7 

6,5 

28 

2,020 

12,4 

7.9 

11 

4.8 

25 

2,009 

10.9 

-5,9 

6,4 

29 

1,696 

-11,6 

-16.6 

16 

5.2 

750 

28 

2,501 

-15,2 

26 

11,8 

26 

2,364 

•8,4 

-17,0 

6,9 

28 

2,561 

9,4 

3.6 

12 

4.0 

25 

2,543 

6,6 

-6,9 

9,1 

28 

2,191 

-14.2 

-20,5 

17 

6,2 

700 

26 

3,061 

-17,6 

28 

14,5 

26 

2,919 

-10.4 

-19,9 

8,0 

28 

3,130 

6,4 

-1.6 

16 

3.2 

25 

3,114 

6,1 

-13,1 

11.9 

29 

2,711 

-17.6 

-24,7 

19 

6,2 

650 

28 

3,645 

-3,2 

-19,4 

28 

17,1 

26 

3,482 

-13,2 

-23J 

9.0 

28 

3,729 

3,0 

-8,3 

16 

4.3 

25 

3,711 

2.7 

-14,6 

14,0 

29 

3,260 

-20.9 

-26,2 

19 

6,9 

600 

26 

4,261 

-6,9 

-22,1 

28 

20,1 

26 

4,092 

-16,9 

-26,9 

10.3 

29 

4,379 

-,2 

-13,0 

21 

5.0 

25 

4,360 

-1.4 

-17,4 

16,7 

26 

3,650 

-24.7 

-32,2 

19 

7,4 

550 

28 

4,946 

-11,1 

-25,9 

28 

22,8 

26 

4,741 

•21.2 

-30,4 

11.5 

28 

5,066 

-4,1 

-16,6 

23 

5.9 

25 

5,042 

-5,6 

-21,6 

19,8 

28 

4,471 

-28.9 

-36,3 

20 

7,1 

500 

28 

5,680 

-16,1 

-29,5 

28 

25,7 

26 

5,436 

-25.9 

-34,6 

14.0 

28 

5,616 

-8,1 

-23,6 

24 

7.4 

25 

5,790 

-10,3 

-27,3 

22.4 

28 

5,154 

-33,2 

-39,7 

21 

6,8 

450 

28 

6,457 

-21,1 

-33,6 

28 

30,5 

26 

6,188 

-31.3 

-37,9 

16,2 

28 

6,623 

-12,8 

-26,4 

25 

9.7 

25 

6,697 

-15,9 

-29,9 

25,4 

28 

6,864 

-36,1 

-41,6 

22 

7,5 

400 

28 

7,327 

-27,0 

-36,3 

28 

35,4 

26 

7,017 

-37.2 

-41,7 

17,9 

23 

7,518 

-16,5 

-32.3 

26 

12.6 

25 

7,473 

-21.7 

-35,5 

30,2 

28 

6,691 

•43,4 

-44.9 

23 

6,7 

350 

26   6,277 

-33,5 

-44,3 

28 

40.8 

26 

7,927 

-43.4 

-45,5 

21.8 

29 

8,501 

-25,2 

-39.2 

26 

17.2 

25 

8,443 

-28.8 

-41.1 

33.3 

28 

7,580 

•46.0 

24 

10,1 

300 

28   9,342 

-41,1 

-47,9 

28 

45,6 

26 

8,951 

-49.7 

24.1 

26 

9,603 

-32,6 

-46,5 

26 

22.6 

25 

9,528 

-36.9 

-49.2 

34.4 

28 

8,590 

•51,0 

24 

10,8 

250 

28  10,558 

-49,6 

26 

51,9 

26 

10,126 

-55.3 

24,4 

26 

10,664 

-41.5 

-55,7 

27 

25,9 

25 

10,762 

-46.7 

37.2 

28 

9,771 

•51,9 

24 

10,0 

200 

27(11,991 

-56,0 

28 

53,0 

26 

11,546 

-55.6 

28,3 

29 

12,340 

-52.6 

26 

30,1 

25 

12,210 

-56,2 

39,2 

26 

11,223 

•  49,7 

24 

6.7 

175 

27  12,635 

-56,2 

28 

61,6 

26 

12,399 

-54.2 

26.9 

29 

13,190 

-59.0 

27 

30,3 

25 

13,049 

-60.2 

36,8 

28 

12,098 

-48,9 

25 

6.1 

150 

27|l3,604 

-59,6 

27 

45,0 

26 

13,389 

-53.2 

24,2 

26 

14,141 

-65,9 

2T 

27,7 

25 

14,000 

-64.8 

35,8 

27 

13,109 

-46,7 

25 

6.1 

125 

26| 14,933 

-62,8 

27 

41,5 

26 

14,560 

-54.2 

24,1 

28 

15,229 

-72.6 

28 

21,3 

25 

16,100 

-68.9 

33.2 

27 

14,306 

-49,2 

25 

7.5 

100 

25,16, 296 

-66,2 

28 

33,8 

26 

15,966 

-56,2 

20.5 

26 

16,521 

-79.1 

28 

14,5 

25 

16,422 

-72.7 

27,8 

27 

15,767 

-50,1 

25 

6.7 

SO 

25i 17,641 

-66,3 

27 

23,7 

26 

17,399 

-57,8 

16.1 

25 

17,786 

-79.4 

30 

5,9 

25 

17,725 

-73.8 

17,7 

26 

17,225 

-50,5 

27 

7.1 

70 

25 jl8,443 

-67,7 

27 

18,6 

26 

16,240 

-58,2 

16.4 

22 

16,545 

-76.7 

33 

3,0 

25 

18,606 

-71,9 

13,6 

26 

16,096 

-50,7 

27 

6,4 

60 

24il9,377 

-65,5 

28 

15.6 

24 

19,211 

-S6,8 

15.3 

21 

19,445 

-70.4 

05 

2,9 

25 

19,420 

-69.0 

10,0 

25 

19,101 

-51.3 

27 

5,8 

50 

23 120, 496 

-63.6 

28 

12.9 

23 

20,365 

-58.5 

11.4 

21 

20,541 

-65,1 

09 

4,3 

25 

20,522 

-64,5 

9.1 

25 

20,283 

-51.9 

28 

6,5 

40 

23 

21,876 

-6C.2 

27 

11.3 

23 

21,766 

-56.6 

10,1 

21 

21,906 

-63,3 

09 

5.8 

25 

21,902 

-60,1 

6,7 

25 

21,  ;28 

-52.4 

29 

6,1 

30 

22 

23,668 

-56,3 

28 

12.4 

22 

23,576 

-57.1 

9,7 

21 

23,686 

-58.7 

08 

2,7 

24 

23,710 

-57.6 

7,3 

25 

23,690 

-52,7 

30 

5.7 

25 

22 

24,650 

-54.4 

27 

10. 0 

22 

24,731 

-56.2 

10.7 

19 

24,846 

-55.1 

29 

2,0 

22 

24,865 

-55,5 

8,0 

25 

24, 767 

-52.7 

31 

4.7 

20 

22 

26,286 

-52.0 

26 

11.9 

19 

26,146 

-54.1 

14.9 

19 

26,290 

-51.9 

29 

6.5 

22 

26,297 

-52,4 

9,1 

25 

26,209 

-52,5 

32 

4.4 

15 

19 

28,166 

-48.9 

26 

14.6 

14 

27,967 

-51.0 

19 

20,160 

-46.0 

27 

10,4 

21 

26,162 

-49,4 

11,2 

20 

2b,U46 

-51.7 

32 

5.5 

10 

13 

30,872 

-42. 1 

26 

19.8 

5 

30,669 

-45.8 

16 

30,674 

-43.4 

26 

14.9 

14 

30,845 

-46,5 

15,5 

6 

30,675 

-51.3 

7 

7 

33,335 

-37.4 

11 

33,272 

-41,2 

9 

33,253 

-41.4 

S 

5 

35,574 

-36,6 

_ 

efereace    note   at    end   of    table 


RAWINSONDE  DATA 

AvMAga  moDthiy  valuM 


IKBRUARY    1969 


»•    C4«bl|NE    IS. 
1000   up 


1007    He 


100»    MS 


KKE   CH>lt|.ES< 
1017    NK 


Lt'<DEH< 

ai3 


» 


30 

lO* 

1<02<| 
1/515 

2<030 
2.571 
3<151 
3.762 

'..421 
5.119 

5>a7e 

7.6C3 

e.60o 

9.716 
10.995 
12.«64 
13.311 
U.259 
15.3<iO 
16. 6U 
17.86ii 
18.619 
19.516 
20.60l> 
21.975 
23.909 
2'.. 995 
26<<>63 
26/370 
31.067 
33.519 
35.621 


27,1 
26.1 
22. « 

19. 
16.7 

l«.a 
12. e 

10.3 
7.7 
3.7 

-«.9 
-9,2 
•14.7 
•21,9 
•30,2 
•*0,7 
■52,9 
•59.7 
•66,9 
■7<.,<i 
•90,8 
•91,8 
•77,6 
•71.9 
•66.5 
•60, « 
•52.3 
•50.0 
•«7,9 
•45,9 
•»2,l 
•38,1 
•36.9 


-19,0 
-23.6 


-33.2 

•39.1 


3.4 
*.3 
9.5 

9.9 
8.5 

6.6 
5.6 
5.5 

5.9 
6.2 
6.9 
9.9 
U.3 
U.« 
10. 1 
7.6 
7,9 
10,5 
12,6 
13,0 
11,3 
9,9 
7,' 
6,5 
9,9 
19.0 
21.2 
1.7 
6.7 
13.2 
19.7 
16,9 
10.6 


55 

4<>6 

852 

1.29« 

1.7H 

2.224 

2.733 

3.274 

3.850 

4.463 

5.130 

5.951 

6.638 

7.514 

9/510 

9/693 

11.130 

12.001 

13.010 

14.202 

15/657 

17/108 

17/976 

18.976 

20/159 

21/599 

23.442 

24.600 

26.058 

27/871 


-17.5 

-15,0 
-14.5 
-15.2 
-16,8 
-19.4 
-22.3 
-25,7 
-29.4 
-33,5 
-37. B 
-42,5 
-47,1 
-51,1 
-53,7 
-52,7 
•51.0 
-50.0 
-49.5 
-50.3 
-50,9 
-51.2 
-51.4 
-51.8 
-52,2 
-53.3 
-54.2 
-54,2 
-54,0 
-52,9 


•20.6 
■23.1 
■25,4 
■29.0 
■33.1 
>36,8 

■41,0 

■44,2 
■46,9 


9.5 
10.7 


8.4 
10.4 
10,6 
10.9 
11.5 
13,3 
13.5 
14.9 
19.0 


536 

/005 
/495 
/012 
.557 
.135 
/750 
/405 
.108 
.966 
.690 
.593 
.599 
.707 
.990 


26.4 

25.7 

22,1 

19,3 

16,9 

15,0 

13.3 

10.9 

7,5 

4.1 

.2 

-3,7 

-8.7 

-14.5 

-21 

■29.7 

-39,9 

•52,2 

.59,4 

-67.3 

-75.9 

-94.2 

-95,2 

■78.8 

■73,7 

■68,5 

-62,6 

-54,9 

•51.1 

■49.4 

■45.2 

■41.7 

■41.2 

-40.4 


-,9 
-5,0 
-8.4 
-14.5 
-19.2 
-23.1 
-29.4 
•32.4 
-37.3 
•44.6 
-51.1 
-61.7 
-68.4 


6,4 
7,4 
9,9 
7,9 
5,9 
3.5 
1 
,7 
.7 
1.9 
3,2 
5,7 
6,5 
6,9 
3.1 


6,6 
7,6 
8,2 
5,5 


142 

570 
1.016 
1.497 
1.99! 
2.310 
3/069 
3/659 
4.269 
4.959 
5.690 
6/474 
7/339 


9.3 

10,1 

9,0 

8,0 

7,4 

5,6 

3,4 

,5 

-2.9 

-6.4 

-11,0 

-15,9 

-21,0 

■26.6 


28       8.299-33, 


9.356 
10.576 
12.014 
12.852 
13.809 
14.930 
16.290 
17/617 
18/41 
19.339 
20.444 
21/613 
23.602 
24/745 
26/165 
28/005 
30/665 
33/082 


-40,2 
-46,8 
-57,1 
-60.4 
■61,7 
-64.8 
-68.2 
-68.9 
-69.9 
-67,0 
-65.2 
-62.5 
-59.4 
-56.2 
-56,1 
-52,9 
-45.3 
-39.0 


-9,7 
■11 


-27,1 
-31,5 
-34,9 
-39,6 

-44,5 
■49,9 


3,2 

4,9 
7,5 
9,5 
11,0 
13,3 
16,2 
17 

20.9 
25.4 
30,0 
36,7 
45,1 
51,1 
55,9 
51,2 
47.5 
36.0 
31.5 
22.5 
16 

13.9 
U 

U.9 
14.3 
12.2 
12,9 
12,4 


/696 
139 
550 
984 

/440 
.916 
.429 
.967 
.536 
,149 
.794 
.500 
/252 
/091 
.996 
.997 
.155 
.552 
.392i 
.370' 
.5311 
.941' 
.3421 
.1791 
.145 
.297| 
.691 


-20,1 
-25,4 
-31,4 
-39,0 
-45,3 
-52,9 
-59.0 
-59,0 
-57.2 
-56.1 
-56.3 
-59,1 
-59,1 
-59,1 
-59,4 
-59,3 
-60,3 
23.493-59,3 


-12,3 
-14.3 
•17,7 
-20,9 
-24,7 
-29,2 
-33,9 
-38,7 
-43,3 


9,0 
11,3 
12,3 
12,3 
13,3 
15,1 
17,9 
20,2 
22.2 
21,0 
20,9 
20,7 
19,0 
16.6 


25 

21  26i 
18  27, 


UE  KtUlI/ 
1014  n 


LITTLE  ROCK/  IKK, 
1009  MB 


HCCRITH/  ALASKA 
991  NB 


HAJURD/  MARSHALL  IS, 
1009  M9 


153 
S'l 

/057 

.539 

/045 

.591 

.147 

,747 

/391 

/071 

/920 

/619 

/504 

/474 

/561 

.804 

.266 

/115 

/070 

/172 

.492 

.774 

.5501-' 

.456'-< 

.555  - 

.921 

.705 

.648 

.265 

.117 

.795 

.166 

.529 


-1,7 
-5,8 
'10. 
15, 
■21,6 
•28,7 
'36, 
■44,2 
•53,5 
•58,9 


73,9 

76. 

74.1 


•2,8 
-9,0 


26 
26  ( 

27l 
29 
,6  27 
27 
27 
27 
29 
29 
29 


79 

150 

564 

1/004 

1.466 

1/954 

2/468 

3.018 

3.592 

4/219 

4.875 

5.597 

6.363 

7.217 

6/149 

9/191 

10/391 

U/915 

12/659 

13.631 

14/773 

16/154 

17/529 

18/347 

19/292 

20.409 

21.787 

23/571 

24/712 

26. U5 

27/956 

30.623 


2.4 
2,1 
.7 
-1,4 
-4,1 
-7,2 
-10,9 
-15,3 
•20,2 
-25,2 
-3U3 
-38,2 
-45,4 
-52,4 
-57,2 
-57,5 
-58,3 
-60,4 
-63,2 
-64,5 
-64,0 
•63.6 
•63.1 
•61,4 
-59.9 
-58,1 
-56,2 
-53,1 
-45,1 


•  6,4 
-9.2 
■12,0 
■14, 
■17, 
■20,8 
■26,2 
■30,5 
■34.6 
■39.2 


1,7 
3,3 

6,1 
8,1 
10.2 
12,0 
13.7 
16.2 
18.2 
21.4 
24,9 
29,9 
33.6 


48.1 
45,4 
39,2 


17,2 
15.6 
11.4 
10.9 
10,3 
11,7 
13,7 


IC3 
35 

425 

930 

1/266 

1/  130 

2/216 

2.735 

3.277 

3.966 

4.493 

5.162 

5.885 

6.695 

7/567 

9/565 

9.737 

11.199 

12.061 

13.070 

14.263 

15/720 

17/172 

19/040 

19/042 

20/224 

21/662 

23/524 

24,709 

26/177 

29,094 


•21,1 

•15,7 
•13,2 
•12.1 
-13,1 
-16,0 
-19.1 
-22.5 
-26.2 
-30.2 
-34.8 
-39.7 
-45.2 
-50.0 
-53,4 
-53.2 
-50,7 
-49,7 
-49,4 
-49,9 
-50.7 
-51,1 
-51.0 
-51.5 
-52.1 
-53.1 
-53.4 
-52.8 
-32.2 
•52,0 


-17,9 
•18,4 

•21,0 


4,0 
4,2 
6,2 
7,0 
8,9 


20 

11,5 

20 

12,4 

11,9 

10,5 

10.  I 

7,3 

5,7 

6,3 

5.7 

6,9 

7,7 
8,0 
8.5 
9.2 
9,2 
9.9 
10,5 
12.2 


65 

529 

1,007 

1,499 

2,016 

2,561 

3,141 

3,750 

4,411 

5,107 

5,973 

6,695 

7/605 

8,606 

9/729 

U/008 

12/501 

13/356 

14,308 

15.393 

16.667 

17.911 

16.669 

19.566 

20/656 

22/029 

23.873 

25.064 

26/531 

28/496 

31.162 

33.625 


17.7 
15.7 
13.4 
10.8 
7.6 
4.0 


•3.8 


•74,1 
•82.2 
-91.2 
-77.0 
-71,5 
-66,5 
.58,7 
-51.3 
-49.1 
.47.3 
-43.6 
-40,0 
-35,6 


21 

17,6 

13,9 


•  3,9 
-7,9 
2,1 
7.1 
1,1 
5, 
1, 


19,0 
19,9 
2,1 
7,3 
12,2 
16,3 
13.6 


401 

93 

511 

949 

1.408 

1.689 

2.397 

2/931 

3/499 

4/106 

4/753 

5/452 

6/203 

7/029 

7/934 

8/946 

10/116 

11/527 

12/376 

13/363 

14.527 

15/946 

17.362 

18/205 

19/177 

20.329 

21.739 

23.556 

24.711 

26.121 

27/948 

30.578 

32.999 


3.3 

1.9 
-1.3 
•4.4 
-7.1 
•9.9 
-12.9 
•16,6 
■21,0 
-26,1 
■31,7 
-39,2 
-45.1 
-51,7 
■56.7 
■56.2 
-55.1 
-55.1 
-55.3 
-56.6 
•57.4 
-57,9 
•57,9 
-57.7 
-57.6 
-57.9 
-57.2 
-56,4 
-54,8 
-49.1 
-45,0 


■IB.O 
■21,4 


4,0 
6,6 
9,3 
11,4 
12.6 
13.9 
14.2 
13.2 
14.1 
15.6 
17,9 
20.4 
19.6 
19.3 
17.9 
16,0 
16.4 
13.7 
9.9 
9,1 
7,9 
5.4 
4.2 
2,4 
2,5 
3.0 
3.9 
4.7 
7.1 


MERIOA,    MEXICO 
1014   MB 


MIAMI.    FLA. 
1016    MB 


MIDLAND.    TEKAS 
915    MB 


HONTOONERV/    ALA. 
lOU   NB 


11 
131 
576 
1/039 
1/526 
2.039 
2/579 
3/152 
3/757 
4/4CB 
5/0'9 
5/653 
6/6«l 
7/555 
8/533 
9,629 
10,873 
1 12/330 
13/172 
14/121 
15/220 
23  16/516 
23  17/927 
2?  16/6'll 
22  19/510 
20/615 
2"  21/906 
2ri  23/8f2 
1«  24,9^4 
1", 26,3'» 
17' ?!,2'3 
»1 


16.6 
20.2 
19.0 
17. 
15. 
13.0 
10. 
6,1 


,9 


-19.5 

-26,7 

-35.1 

-44.8 

-55.3 

-60.2 

-65,2 

-69.5 

-74 

•76.0 

-74.4 

-69.3 

-63.8 

-60. 

-97.1 

-54.1 

-93.2 

•46.6 

•43.4 


2.; 

-2.' 
-9.4 
-12.2 
16,9 
19.5 
•24.6 
29.9 
•34.8 
-40.3 
-47,8 


6,2 

nil 

14.' 
19.3 
19.3 
2f  .6 
21." 
22.3 
22.4 
21.9 
21.' 
l".n 
14.0 
".5 


135 

574 

1,026 

1,503 

2/0O8 

2/539 

3/106 

3/702 

4(346 

5/024 

5/768 

6,562 

7,445 

6,412 

9,495 

10/731 

12/192 

13/026 

13/983 

15/096 

16/432 

17/746 

I6,333j 

19,453* 

20,595 

21/939 

23/753' 

24/914 

26/3561 

28/2401 

30,9421 

33/32Si 


29. 

■37,4 


•  70, 
•72,4 

•71, 


•59,3 

•56.7 

■54.1 

■51. 

■46.2 

•43. 

■36.5 


4.7 
7.4 
9.7 
12.7 
15.3 
19.7 
20.9 


29,0 
30,5 
35.1 
39,1 
42,0 
43,2 
39.7 
40.3 
35,5 
29.6 
21.6 
16.4 
11.4 
11.0 
10.6 


974 

144 

564 

1/007 

1/478 

1/975] 

2/500 

3/0561 

3,642 

4,271 

4/936 

5/663 

6/436 

7/295 

9/234 

9/299 

10,496 

11,929' 

12,770 

13,732 

14,657 

16/220 

17,570 

19,379 

19,317 

20,427 

21,804 

23/591 

24,735 

26,153 

28,002 

30,665 


2.9    -11,8    27 
-,7)  -15,3    27 

-4,4| -19,0    27 

-9,2 
■12, 4| 
-17.3 
•23. ll 
-29,7: 
-36.4 
-43.2 
-50.5 
-56.9 
-59.3 
-61.1 
-63.6 
-65.9 
-66.6 
-69.7 
-65.4 
•64.0 
•62.0 
•60,0 
•58.4 
•55,9 
-52.3 
-44,7 


6,6 
7,6 
10,2 
12,0 
14,9 
16,9 
21.2 
23.7 
27,0 
30,9 
37.4 
44,3 
45,1 
40,3 
37,9 
33,6 
23.9 
19.1 
16.5 
11.0 
9,7 
9,0 
9.2 
9.5 
6.9 
6,4 


423 

149 
995 

1/035 
1/513 
2/020 
2/556 

3/123 

3,720 
4/360 
5,039 
5,779 
6,573 
7,494 
9,419 
9,498 
10/729 
12/170 
13/004 
13/949 
15,092 
16,379 
25;  17,692 
25;  19,479 
23;  19,401 
23  20,509 
21  21,999 
20  23,676 
19  24,920 
19;  26,236 
16  29,105 
12  30,914 


13, 
U, 
11,6 


-12,1 

•17,1, 


24.5 
27,2 
-22,91 -32,2 
-29.6,  -37,2 
-37, 9| -45,9 


-71, 
•72, 

•70,9 


•94,6 
•50.2 

-40,9 


27 
27 
27 
27 
27 
27 
27 
27 


149 
569 
,011 
,477 
/970 
/490 
/043 
,629 
,253 
,■#19 
,643 
/423 
/279 
/220 
/276 
/484 
/913 
,756 
,722 
,856 
,229 
,593 
,392 
,329 
,441 
,920 
,627 
,794 
,211 
,077 
,762 


-12, 
-15, 
-17, 
-20,9 

-25. 

-29. 

-34,4 

-39, 

-44,5 

-4S,7 


2,6 
4,1 
6,6 
9,5 

11,2 
13,4 
19.6 
19.5 
22.2 
25.2 
27.9 
31,3 
35,4 
41,9 


2*,» 

20.7 
17,9 
13.0 
10.4 
11.7 
11.6 
11.9 
14.0 
19.1 


r>te    al    eod 


RAWINSONDE  DATA 

Average  monthly  values 


FEBRUARY    1969 


•        NANTUCKET,  MASS 

"JASMVllLE,  TENN 

.          NOME 
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09 

3.6 

25 

26,142 

-55.5 

8.4 

15 

18 

27,908 

-54.1 

3.5 

14 

27,927 

-53,3 

30 

7.2 

18 

26,057 

•52,2 

10.9 

23 

28,303 

-46,2 

23 

4.4 

21 

27,994 

-52.0 

10.6 

10 

13 

30,335 

-48. S 

13 

30,730 

-45.8 

19 

31,020 

•»1.9 

26 

12.7 

18 

30,683 

-43,3 

8.3 

7 

6 

33,164 

•40.7 

7 

33,452 

•36.0 

13 

33,119 

•37.3 

•    S4ULT  STE  MRIEi  " 

CM. 

~ 

SHEHY4,  AL4SK4 

*          SHREVEPOBT,  14 

SPOKANE,  W4SH, 

• 

SH4N  ISLAND,  H, 

I, 

993  HB 

991  MB 

1008  MB 

927  HB 

1012  MB 

SURFACE 

28 

221 

-10.1 

-13.9 

33 

1.9 

'^ 

38 

-1.2 

-4.9 

34 

3.2 

28 

79 

3,1 

03 

.4 

26 

720 

•4.3 

•5.5 

13 

1.0 

28 

10 

24.4 

19.5 

06 

3,0 

1000 

28 

166 

28 

-36 

28 

145 

1.6 

07 

1.3 

28 

113 

28 

113 

23.9 

19,0 

08 

4.2 

950 

29 

564 

-8.1 

-12,9 

2.5 

28 

371 

-4,1 

-9.1 

5.9 

28 

571 

-.6 

.6 

28 

518 

26 

569 

20.2 

16,5 

09 

5.0 

900 

28 

983 

-9.1 

-15,1 

3.7 

28 

795 

-7,6 

-9.9 

5.6 

26 

1,012 

-3.0 

3.4 

28 

949 

-2.5 

•4.5 

2.7 

28 

1,026 

17.4 

11.3 

09 

3.6 

850 

28 

1,425 

-10.4 

-17.5 

4.6 

28 

1,237 

-10.7 

-12.8 

3.7 

28 

1,461 

-6.6 

6.2 

28 

1,403 

•3.0 

•6.9 

4.5 

28 

1,512 

14.2 

9,3 

08 

2.7 

800 

28 

1,891 

-11.3 

-20.4 

5.4 

28 

1,701 

-13.3 

-16.9 

4.4 

28 

1,975 

•  9.6 

8.1 

28 

1,881 

•5.5 

-10.1 

5.1 

28 

2,023 

13.2 

,1 

1.7 

750 

28 

2,384 

-13.4 

-22.1 

6.1 

28 

2,188 

-16,0 

-21.1 

5.0 

28 

2,498 

-11.6 

9.8 

28 

2,381 

•8.2 

-14,6 

6,1 

28 

2,568 

11.7 

-7,2 

1.7 

700 

2,908 

-15.7 

-23.7 

7.0 

28 

2,707 

-19.0 

-25,1 

4.9 

26 

3,050 

■1.3 

-15.3 

12.1 

28 

2,918 

-18,5 

7.0 

28 

3,139 

9.3 

•9,4 

.9 

650 

3,463 

-18.3 

-26,0 

7.7 

28 

3,256 

-21.6 

-28,0 

5.7 

28 

3,636 

-4.4 

-18,8 

14.5 

26 

3,479 

-23.9 

7,7 

28 

3,751 

6.4 

•11.9 

1.6 

600 

4,059 

-21.6 

-29. 6| 30 

8.8 

28 

3,842 

-25.1 

-31,9 

6.8 

28 

4,265 

-6. 1 

-23.0 

18.0 

26 

4,08} 

-27.8 

9.5 

28 

4,402 

2,7 

-15.9 

3.9 

550 

4,690 

-25.5 

-32.9 

29 

10.8 

28 

4,465 

-29.0 

-35,8 

6,8 

28 

4,935 

-26.3 

20.3 

26 

4,723 

-31,4 

11.2 

28 

5,097 

-1.6 

-19.9 

5. a 

500 

5,380 

-29,9 

-37.2 

30 

12.7 

28 

5,147 

-33.2 

-39,4 

8.4 

28 

5,659 

-30.1 

23.6 

28 

5,419 

-36,3 

12.5 

28 

5,853 

•6.5 

-23,7 

29 

7.1 

450 

6,117 

-35.1 

-41,0 

13.8 

26 

5,884 

-37.9 

•40,0 

11.0 

26 

6,441 

-35.7 

26.8 

26 

6,159 

-41,2 

12.9 

28 

6,668 

-12.0 

-29,0 

9.2 

400 

6,934 

-41.2 

-43.6 

13.4 

28 

6,664 

-43.0 

-41,2 

10.2 

28 

7,296 

-40.7 

31.0 

26 

6,982 

-44,1 

14.2 

28 

7,559 

-19.3 

-34,8 

11.5 

350 

7,829 

-47.5 

14.9 

27 

7,576 

-48.2 

10.8 

28 

8,238 

-46,1 

36.5 

26 

7,660 

15.3 

28 

8,541 

-25.6 

-40,9 

12.6 

300 

8,835 

-53.0 

16.6 

27 

8,582 

•51.8 

12.7 

29 

9,294 

-46,7 

41.3 

28 

9,667 

16.9 

26 

9,640 

-34.2 

•  47,7 

15.0 

250 

10,OCO 

-56.3 

18.3 

27 

9,759 

-53.1 

10.0 

28 

10,503 

46.6 

28 

10,047 

17.4 

26 

10,889 

-44.2 

16.2 

200 

11,417 

-55.7 

16.5 

26 

11,184 

-51,6 

10.6 

27 

11,932 

53.2 

28 

11,452 

15.6 

26 

12,347 

-55.1 

I'. 7 

175 

12,276 

-54.4 

15.6 

26 

12,052 

-50.7 

9.0 

26 

12,776 

50.9 

28 

12,304 

13.5 

26 

13,168 

-6U.6 

21.0 

150 

13,265 

-53.9 

15.1 

26 

13,058 

-49,5 

11.0 

26 

13,745 

45.3 

28 

13,292 

11.9 

26 

14,135 

-65.7 

22.5 

125 

14,435 

-54,4 

15.0 

26 

14,253 

-49.1 

9.1 

26 

14,879 

37.4 

28 

14,464 

11.2 

26 

15,229 

•70.9 

21.5 

100 

15,961 

-55.6 

14.2 

25 

15,717 

-49.5 

9.6 

26 

16,246 

30.5 

26 

15,995 

-54.7 

9.9 

27 

16,529 

-76.7 

15.0 

80 

W,279 

-56.6 

12.6 

25 

17,177 

-49.9 

7.7 

26 

17,596 

22.9 

28 

17,322 

7.8 

27 

17,806 

-78.1 

6.9 

70 

18,125 

-57,1 

12.3 

25 

18,051 

-50tl 

7.2 

26 

18,408 

18.7 

26 

16,172 

7.2 

27 

16,571 

-77.0 

3.6 

60 

19,099 

-57.6 

10.7 

25 

19,056 

-50.9 

5.7 

25 

19,346 

14.0 

26 

19,152 

6.6 

27 

19,467 

-71.6 

.9 

50 

20,248 

-58.2 

11.2 

25 

20,242 

-51.1 

5.5 

25 

20,464 

9,8 

28 

20,309 

6.0 

27 

20,561 

-65.1 

.9 

40 

21,653 

-58.2 

9.7 

25 

21,692 

-51.6 

5.2 

23 

21,840 

28 

10,8 

27 

21,720 

4.6 

27 

21,936 

-61,1 

4.3 

30 

23,466 

-57,9 

8.5 

24 

23,555 

-52.7 

4.3 

22 

23,639 

6,9 

26 

23,546 

3.6 

27 

23,737 

-57.6 

9.9 

25 

24,617 

-57,2 

9.9 

23 

24,727 

•52.3 

3,6 

19 

24,791 

8,8 

26 

24,704 

3.6 

27 

24,899 

•54,0 

2.6 

20 

26,026 

-56.4 

10.7 

22 

26,169 

-52.0 

2.2 

19 

26,209 

9,1 

26 

26,125 

3.5 

27 

26,346 

-49.7 

1.6 

15 

27,862 

-54.4 

11.9 

21 

28,034 

-50.1 

2.7 

19 

28,060 

10.7 

25 

27,968 

5.5 

26 

26,246 

-45.9 

9.7 

10 

30,451 

-50.7 

16.5 

17 

30,699 

-47.3 

5.5 

17 

30,743 

-43,6 

14,7 

21 

30,633 

7.8 

23 

30,960 

-43.5 

13.3 

7 

32,775 

-45.6 

28 

23.4 

15 

33,071 

-44.6 

12 

33,167 

•36,3 

19.3 

13 

33,353 

-39.9 

20,9 

5 

10 

35,240 

-44.1 

L 

T4HP4,  m. 

^ 

T0PEK4,  K4N5. 

TRUK,  C4RDIINE  I 

s. 

•          TUCSON,  4RI2, 

•     VAN 

DENSER 

0  4FB,  CALIF. 

1016  m 

967  HB 

«            1010  HB 

924  MB 

10 

03  HB 

SURFACE 

9 

10.7 

9.0 

04 

1.1 

28 

268 

-1.3 

-5,1 

05 

1.1 

28 

2 

22,4 

04 

6.2 

28 

789 

6.3 

.1 

15 

2.7 

28 

100 

7.2 

6,2 

14 

1000 

141 

12.1 

04 

2.0 

28 

158 

28 

92 

20,1 

04 

7.5 

28 

130 

26 

121 

11 

950 

576 

11. 0 

28 

566 

-1.5 

-7,5 

13 

.5 

29 

539 

16,7 

06 

9.3 

28 

558 

28 

544 

7.7 

3,2 

21 

900 

1,021 

9.6 

28 

999 

-.7 

-8,7 

24 

1.8 

28 

1,013 

12,6 

06 

9.1 

28 

1,003 

•2.3 

3.2 

28 

990 

5.2 

-.9 

24 

850 

1,495 

9.1 

-4.5 

29 

1,456 

-1.5 

-9,9 

3.8 

29 

1,504 

7.1 

06 

7.6 

28 

1,476 

3.4 

28 

1,454 

2.6 

-5,9 

24 

800 

1,995 

7.3 

-8.8 

28 

1,938 

-2.7 

-11,9 

5.1 

29 

2,020 

2,5 

06 

5.3 

•28 

1,972 

5.0 

28 

1,943 

.5 

-10,4 

25 

750 

28   2>S26 

5.2 

-11,9 

28 

2,448 

-5.0 

-14.9 

5.8 

26 

2,568 

-3.8 

07 

3.5 

28 

2,493 

6.2 

28 

2,455 

-1.7 

-13.4 

26 

700 

28,  3.084 

2.0 

-13.1 

14)2 

28 

2,989 

-7.2 

-19.2 

8.9 

26 

3,144 

-9,5 

07 

3.8 

28 

3,046 

-2.0 

6.0 

26 

3,006 

-4,3 

-16.9 

26 

650 

28   3<6ei 

-1.4 

-15.9 

28 

16  5 

28 

3,558 

-10.6 

-22.7 

10.9 

26 

3,759 

-12,9 

07 

4.9 

28 

3,628 

-5.3 

9.3 

28 

3,561 

•7.6 

-20,1 

26 

600 

28   4,313 

•4.6 

-19.6 

28 

4,176 

-14.4 

-26.4 

11.6 

28 

4,416 

-15,4 

09 

6.8 

28 

4,256 

-9.2 

11.5 

28 

4,204 

•11.6 

-23.9 

26 

550 

28   4,990 

-8.8 

-21.7 

28 

4,827 

-18.7 

-30.9 

12.7 

28 

5,115 

-20,9 

09 

9,0 

28 

4,919 

14.6 

28 

4,861 

-16.6 

-27.2 

26 

500 

28   5,725 

-13.8 

-25,6 

26 

5,535 

-23.5 

-36.0 

14.4 

28 

5,880 

-3,9 

-24,9 

06 

11,0 

28 

5,644 

16,6 

28 

5,574 

-21.8 

-32.5 

26 

450 

281  6,515 

-19.2 

-29, 1 

28 

6,296 

-29.2 

-41.8 

16.4 

26 

6,699 

-9.5 

-29.5 

08 

11.9 

28 

6,418 

20,9 

28 

6,335 

-27.5 

-36.5 

26 

400 

2"'  7,387 

-24.7 

-35.7 

28 

7,129 

-35.5 

-46.0 

20.2 

29 

7,611 

-14.2 

-34.1 

09 

12.4 

28 

7,274 

24.7 

26 

7,179 

-33,8 

-43.5 

26 

350 

28   8,344 

-31.5 

-4U.7 

28 

6,044 

-42.5 

-47.1 

23.6 

28 

8,611 

-21.0 

-39,3 

09 

9.4 

26 

6,212 

28,5 

28 

6,101 

-40.7 

-47.5 

27 

300 

28l  9/417 

-39.4 

-46.0 

28 

9,070 

-50.0 

25.4 

26 

9,731 

-29.4 

-46,0 

09 

5.4 

28 

9,262 

34.1 

28 

9,133 

-47.9 

27 

250 

28  10,641 

-48.0 

28 

10,244 

-56,0 

30.0 

28 

11,006 

•  39,6 

-54,5 

11 

4.6 

28 

10,464 

40.4 

28 

10,316 

-55.0 

27 

200 

28  12,083 

-56,6 

28 

11,654 

-57.9 

34,9 

26 

12,493  -51,9 

13 

6.8 

29  11,991 

-56.6 

49.2 

28 

11,729 

-38.1 

27 

175 

28  12,923 

-59.7 

28 

12,497 

-57.1 

32.8 

28 

13,344 

•59.0 

13 

7,6 

27| 12,740 

47.9 

26 

12,570 

-57.7 

27 

150 

28  U,8B1 

-62.3 

27 

13,475 

-55.9 

31.7 

28 

14,294 

12 

6,9 

27  13,709 

43,4 

28 

13,543 

•57.9 

27 

125 

28  14,997 

-65.9 

27 

14,629 

-57.6 

27.2 

28 

15,373 

11 

10,4 

27  14,844 

36,6 

28 

14,689 

•59,2 

27 

100 

27  16,347 

-68.8 

27 

16,033 

-59.2 

22.5 

26 

16,642 

09 

9,9 

27| 16,215 

26,2 

28 

16,078 

-61.7 

27 

80 

27  17,674 

-71.1 

27 

17,424 

-61.1 

18.8 

28 

17,985 

09 

10,4 

27: 17,573 

22.5 

28 

17,457 

-62.7 

26 

70 

27lie,465 

-70.2 

27 

18,254 

•  60,8 

15.5 

29 

19,640 

08 

7,0 

27  18,385 

19.6 

27 

18,277 

•62.4 

27 

60 

27  19,388 

-67.4 

27 

19,213 

-61.2 

11.6 

28 

19,535 

09 

9,6 

27  19,329 

14.7 

27 

19,228 

-62.2 

26 

50 

27  ,20,495 

-64.1 

27 

20,344 

•61.5 

11.0 

28 

20,623 

0« 

17,8 

24  20,446 

10.3 

27 

20,357 

-61.0 

26 

40 

26  21,872 

-60.3 

27 

21,729 

-60.9 

10.2 

27 

21,996 

09 

19.6 

22  21,922 

9.2 

26 

21,748 

•60.2 

26 

30 

25  '23,682 

-56.4 

26 

23,519 

-59.9 

6.7 

27 

23,832 

08 

.3 

22  23,614 

7.4 

24 

23,546 

•59.0 

25 

24  ;24,B45 

-54.9 

25 

24,665 

-58.3 

8.3 

26 

25,015 

26 

6.7 

21  24,763 

7.0 

22 

24,694 

-59.7 

1  27 

20 

24  126,280 

-52.5 

23 

26,081 

-57.0 

8.3 

25 

26,475 

-47)9 

26 

11.9 

19 

26,171 

8.6 

19 

26,093 

•57,0 

1  ^' 

10.1 

15 

29,151 

-49.3 

19 

27,929 

-53,7 

8.5 

25 

28,384 

27 

16,7 

17 

27,999 

12.1 

19 

27,926 

•54,1 

28 

12.9 

10 

30,945 

-45.0 

9 

30,596 

-47.4 

22 

31,111 

27 

12.7 

10 

30,647 

15 

30,539 

-46,1 

1  27 

11.5 

7 

15 

33,547 

28 

7.3 

5 

32,958 

10 

32,957 

•43,2 

5 

6 

3i,»72 

RAWINSONDE  DATA 

Average  monthly  valuef 


FEBDUAKT   1969 


VlCTCDtlA/    TEXAS 
1013   Hi 


UtKE     IS.<    PACIFIC    AREA 
ion    flB 


WALLDPS  ti.l    VA,  NASA 
10)3  W8 


HASHINOTON  DULLES  INT, 
1006  M8 


UINNEHUCCAf  NEV, 
863  MB 


3 

I- 

^^ 

1 

surpace 

1000 

9S0 

900 

B90 

800 

750 

700 

650 

600 

550 

500 

<>50 

<iOO 

350 

300 

250 

200 

175 

150 

125 

100 

80 

70 

60 

50 

AO 

30 

25 

20 

15 

10 


33 

136 
56« 
1»017 
1»«92 
1»993 
2»520 
3/082 
3.676 

<•>'>>} 
5/719 
6/508 
7/377 
8/33<> 
9/li08 
10/63« 
12/073 
12/909 
13/859 
l'./973 
16/316 
17/6»<. 
18/<>39 
19/366 
20/A68 
21/832 
23/612 
2*/75l 
26/195 
27/988 
30/660 


11. 
12, 

11, 

10.1 
9.0 
6.9 


-1.2 
-5.» 
-9.9 
-I*. J 
-19.7 
-25. 
-31,7 
-39, 
-»B.l 
-57,5 
-61, 
-63, » 
-66,1 


-63, 
-60. 

•  58,8 

-56,7 

•  93,7 
-♦9, 


2. A 
3.3 

2.1 
1.9 
3.3 

6.3 

8.8 
11.2 
12.9 
15.5 
18.7 
21.6 
29,8 
31,1 
38,2 
♦»,1 
52.2 
56.1 
93,1 
45,6 
38,8 
31,6 
23,1 
16,7 
13,6 
11,0 
10,8 
10,7 
10,6 
10,7 
11.8 


123 

964 

1/031 

1/519 

2/02A 

2/559 

3/132 

3/7*1 

»/393 

5/089 

5/8A7 

6/660 

7/961 

S/9A9 

9/699 

lC/926 

12/411 

13/264 

14/216 

15/302 

16/584 

17/839 

16/595 

19/487 

20/577 

21/938 

23/728 

24/884 

26/320 

28/200 

30/903 

33/310 

35/584 


22.7 
19,0 
19,6 


8,2 
6,2 
2.8 
-,9 
•9,6 
10.9 
17.1 
23.7 
31,3 
40,0 
91.9 
58.9 
65.9 
73.3 
79.7 
80.9 
78,3 
72,4 
66,2 
62,8 
98,9 
99,4 
51,6 


15,4 
11.9 
6.9 
1.3 
-4,4 
■11,3 
-15,9 
-19,6 
-22,8 
-26.9 
-31.9 
-36.8 
-42.2 

-48.4 
■  54,8 


7,5 
9,3 

11. a 

15,1 
18,0 
19.1 
19.7 
20.1 
18,4 
17,8 
15.3 
9,8 
2.9 


2,9 

1,2 

1.0 
3.8 

6,8 

10,3 
14,0 
17,1 


107 

918 

991 

1/406 

1.885 

2/394 

2/933 

3/503 

4/116 

4/767 

5/473 

6/229 

7/068 

7/985 

9/013 

10/196 

11/622 

12/475 

13/468 

14/634 

16/047 

17/445 

18/275 

19/233 

20/367 

21/769 

23/573 

24/724 

26/147 

27/998 

30/646 


-11,2 
-14,9 
-18,9 
-23,7 
-29.1 
-35,3 
-42,1 
-48,9 
-93.9 
-95,6 
-94,6 
-54,2 
-99,9 

•  98,3 
-60.2 

•  60,8 

•  60,8 
•60,3 
-59,4 
.57,4 
•96,2 


-41,4 
■43,6 


12,0 
13,2 
14,6 
16.7 
l».3 
20,2 
21.4 
23.8 
27.3 
29,6 
27,0 
26,1 
23,0 
20,8 
18,8 
15,8 
12,8 
10,1 
10,4 
9.8 
10,0 
10,0 
15,3 
18,7 


85 

134 
943 

970 
1/421 
1/897 
2/404 
2/937 
3/906 
4/119 
4/769 
9/468 
6/224 
7/097 
7/971 
6/997 
10/173 
11/994 
12/446 
13/433 
14/598 
16/017 
17/422 
18/296 
19/217 
20/396 
21/792 
23/962 
24/717 
26/140 
27/996 
30/675 
33/105 


•1,8 
•1,9 
-2.6 


-6,2 
-7,8 


-12,4 
•15,9 

•  19,9 
•24,4 

•  29,9 
-36,1 
-43,1 
•49,1 

•  54,3 

•  56,0 

•  94,7 

•  94,7 


■59,1 

■60,1 
•60,1 


■96,3 
•  94,3 
-92,4 


-6,0 
-7,1 


-9,9 
•11,8 


-24,5 
-27,4 
-30,4 
-34,7 
-39,3 
-43,9 
-46,8 


8,5 

9,2 

10,7 
11,1 
11,8 
13,8 
15,9 
16,7 
17,8 
20,1 
22,8 
29.6 
31,5 
31,1 
29,0 
24,9 
20,6 
18,6 
16,9 
15,0 
11.9 
9.2 
10.4 
10,1 
12.5 
14.1 
15,8 


1/312 
129 
545 

983 
1/435 

1/916 
2/425 

2/966 

3/534 

4/145 

4/790 

9/494 

6/245 

7/078 

7,988 

9/005 

10/169 

11/967 

12/423 

13/405 

14/565 

15/976 

17/377 

18/213 

19/189 

20/324 

21/725 

23/938 

24/669 

26/075 

27/916 

30/937 


-1.9 
-2.6 
-9.5 

-8,8 
12,4 
15,9 
20.2 
25,0 
30,6 
36,9 
44,1 
51.5 
98,3 
99,2 
96,6 
55,5 
56,7 
98,1 
99,2 
99,4 
59,6 
98,9 
99,0 
99,6 
98,7 
56,8 
54,2 
50,6 


■20,0 
■23,7 
■28,3 
•32,2 
•38,1 
•43,2 


10,8 
11,7 
12,0 
13,5 
14,6 
16,0 
18.5 
21,9 
21,7 
22,3 
19,9 
18,5 
16,9 
13,1 
12,2 
9,1 
7,4 


YAKUTAT/  ALASKA 
1001  MB 


YAP/  CAROLINE  IS 
1010  WB 


YUHA/  ARI2, 
997  KB 


SURPaCE 

1000 

990 

900 

890 

800 

790 

700 

650 

600 

550 

900 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

80 

70 

60 

50 

40 

30 

29 

20 

15 


1/487 

161 

976 

1/014 

1/479 

1/961 

2/476 

3/023 

3/600 

4/222 

4/860 

9/595 

6/359 

7/207 

8/135 

9/172 

10/358 

11/774 

12/617 

13/591 

14/737 

16/129 

17/497 

18/318 

19/268 

20/395 

21/778 

23/576 

24/721 

26/133 

27/971 

30/602 


-2,1 

-4,6 
-7,4 
-11,4 
-16,1 
-21,0 
-26,3 
-32.5 
-39,5 
-47,2 
-54,7 
-57,7 
-57,4 
-57,9 
-59,6 
-62,2 
-63,7 
-63,1 
-62,2 
-62.1 
-60.8 
•59.2 
-58,0 
-56,1 
•53,1 
•46,6 


-7,4 
-11.4 
-16,4 
-20,1 
-23,6 
-27,8 
-32,4 
-38,2 


3,9 

7,6 

9,6 

10,2 

11,6 

12.3 

14.1 

17,0 

21,2 

26,2 

30.7 

36,6 

40,8 

39,6 

35,0 

32,1 

25.0 

19,7 

17.1 

12.9 

9.8 

10,7 

8.6 

8,8 

8,5 

7,9 


12 

19 

429 

856 

1/304 

1/779 

2/273 

2/796 

3/390 

3/943 

4,971 

5/256 

5/991 

6/795 

7/685 

6/689 

9/656 

11/291 

12/159 

13/159 

14/347 

15/797 

17/242 

18,106 

19/103 

20/280 

21,713 

23/568 

24/726 

26/175 

26/055 

30/749 

33/221 


-6,3 

•1,6 
•4,3 
•7,3 
•9,7 
■12,2 
-15,2 
-18,9 
-23,0 
.27,4 
-32,4 
-37,6 
-42.8 
-48,2 
-53,1 
-94,9 
-92,7 
-51.2 
-50,7 
-90.6 
-91,9 
•  92.1 
•52.1 
-92.4 
■92.8 
■93.1 
■94.2 
■94,4 
■93,2 
■91,8 
•49,1 
.42,7 


■19,1 

■18,8 
■22,1 


9,3 

6,1 
6,4 
6,2 


7,9 
8,2 
7,0 
6,3 
6,3 
6,3 
7,1 
6,5 
6,9 


7,5 
7,4 
9,1 
8,6 
9.3 
10.5 


14 

100 

543 

1/016 

1/508 

2/022 

2/961 

3/143 

3/791 

4/413 

9/111 

5/873 

6/690 

7/998 

6/594 

9/709 

10/979 

12/456 

13/309 

14/251 

15/329 

16/599 

17/646 

18/598 

19/492 

20/581 

21/953 

23/774 

24/995 

26,412 

26,315 

31,024 

33,454 

35,732 


27,4 

26,0 

22,1 

18,9 

16,4 

14,5 

12,9 

11,0 

8,2 

4,4 

,0 

-4,3 

-9,2 

-14,9 

•21,9 

-30.3 

-40.6 

-53,0 

•59,9 

•67,3 

-75,2 

-81,4 

-82,6 

-78,6 

-72,1 

-66,2 

-60,4 

-33,9 

-51,1 


22,1 

20,0 
16,6 
12,7 
6,0 
1,0 
-9,5 


-21,9 
-26,0 
-30,1 


4,9 
9.8 
9.1 
9,5 
8,9 
7,1 
6,7 
9,4 
5,5 
7,2 
8,7 
10,2 
11.7 
11.3 
7,9 
7,0 
5,3 
7,1 
8,4 
8,6 
8,9 
9,2 
8.2 
7.5 
9.7 
16,3 
19.6 
4,4 
3,8 
11.7 
16,1 
17,5 
15.7 


1/196 
137 
593 

992 

1/452 
1/939 
2/449 
2/996 
3/967 
4/188 
4/838 
5/554 
6/312 
7/157 
6/077 
9/105 
10/261 
11/687 
12/535 
13/913 
14/666 
16/065 
17,490 
16,279 
19/239 
20/369 
21/799 
23/579 
24/735 
26/139 
27/964 


1,8 
-,7 
•3,3 
-9,6 
•  9.3 
■13.2 
■17,4 
■22,1 

■  27,9 

•  34,3 
■41,5 
■49,1 

•  99,9 
■98.8 
■96,9 
■56,7 

■  98,0 
■99,7 
■61.4 
■61,0 
■60.7 
•60,0 
•99,3 
■98,3 

■  97,8 
■97,1 
•92,8 


-5,6 

-6,4 


•16,7 
•20,3 


■37,7 
■43,6 


1,6 
4,9 
6,9 
8,4 
9,9 
10,6 
12.0 
14.1 
15.5 
18.8 
20.2 
25.6 
28.9 
32,1 
30,2 
28,4 
26,6 
22,5 
16.4 
13,' 
11,5 
9,3 
7,1 


131 

104 

530 

985 

1/457 

1/953 

2/473 

3/028 

3/611 

4/236 

4/695 

5/617 

6/382 

7/237 

8/169 

9/212 

10/409 

11/851 

12/720 

13/663 


9,6 

12,6 
10,0 
7,0 
4,3 
1,6 
-2,1 
-9,7 
-9,9 
■14,5 
•19,5 
•24.9 
■31,8 
•38,3 
•45,4 
•52,0 
■56.5 
•58,4 
•98,1 


-1,7 
-3,6 

-6,3 

•10,7 
•19,9 
•19,4 
■23,3 


■36,3 

•42,7 
•47,2 


1,1 

,9 

1,8 

3,2 

4,6 

6,2 

7,9 

9.5 

12.3 

l»,l 

14,9 

16,7 

I'.l 

22.7 

27.6 

34,9 

41,0 

42,8 


Note:  AU  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40'C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.e.,  elevation  angles  less  than 
6*  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  values  ar-  based  on  15  or  more  observatiou  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*  Rawinsondesat  this  statlonwere  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawin- 
sondes  were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

+    Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

T  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 

Tabulated   In  lanEleyB  per  minute  on  a  surface  nomal   to  the  direction  of  tbe  sun. 


FEBRUARY   1969 


Sun'a  cenith  diatance 


78.r      7s.r      70.r      eoo* 


60.0'        70.7"         7S.7'        7B.T 


BLUE  HILL  OBS.,  UASS. 


Feb. 

5 

6 


8 

11 

14 

15 

16 

17 

Aver- 
ages 


0.76 
.88 
.91 


0.87 
1.00 
1.01 
.98 
1.08 

.96 

1.08 

.91 


1.04 
1.11 
1.15 
1.12 
1.21 

1.08 
1.22 
1.08 


1.32 
1.29 
1.29 
1.37 

1.29 
1.33 


1.34 
1.30 
1.34 


1.32 
1.28 
1.29 

1.24 
1.28 
1.30 


1.15 
1.10 


1.06 
1.10 
1.11 


1.01 
.94 


0.88 
.81 


OHAHA,  NEBR. 


Feb. 

3 

4 

9 

11 

12 

17 

Aver- 
ages 


0.92 

.90 

HM  .69 

HS  .96 

KU  .88 


1.03 
HSl.Ol 
HM  .72 
HS1.05 

1.07 


1.12 

1.18 

HS1,14 

HM  .84 

HS1.16 

1.19 


1.35 
HS1.30 
HSU,  08 


HS1.16 

1.36 

HS1.31 


1.13 
HS1.30 
HS1.29 


HSl.ll 
1.21 


HS0.93 
HS1.05 


HS  .80 
0.93 


0.81 

1.02 

HS  .94 


HS  .64 
0.85 


HS  .44 

0.55 


MADISON,  WIS. 


2.81     3.75 


No  observations  -  defectiv 

I  I  I  I 


pyranometer 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.     An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  above  appears 


10 

11 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 


Aver- 
ages 


Sun's  zenith  distance 


A.M. 


78.7'        75.r         70.r        60.0' 


P.M. 


60.0"         70r         7S.7*        7e.7' 


TUCSON,    ARIZ. 


0.83 
.83 


.92 
.85 
.74 


0.96 

.96 

.98 

1.03 

1.05 

.98 


1.01 
.98 
.97 

.86 

1.01 
.97 
.91 


1.30 
1.32 


1.14 
1.11 
1.03 


1.22 
1.25 


1.30 
1.25 


1.28 
1.20 
1.24 


1.41 
1.41 
1.40 

1.44 

1.40 
1.39 
1.28 
1.41 
1.35 


1.42 
1.45 


1.30 
1.30 
1.30 
1.39 
1.34 
1.31 
1.31 

1.27 
1.31 


1.21 
1.30 
1.33 


1.13 
1.12 
1.15 
1.24 
1.15 
1.11 
1.10 

1.13 
1.09 


1.13 
1.15 


1.01 

.98 

1.00 

1.13 

1.00 

.98 

.95 

1.00 


1.00 
1.05 


GUAM,    M.    I. 


Recorder  inoperative  November  23,    1968  to  present 
No  observations  taken  due  to  cloudiness 


Moderate  smoke 

Values  corresponding  to  true  solar  noon 


HS     Slight   haze 
HH     Moderate  haze 


in  the  February  1357  issue.   Vol.    8,  No,    2,   page  63,  of  this  publication. 


0.92 
.86 

1.04 
.91 
.88 
.83 

.92 
.86 
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chart  1.    A.  Normal  Doily  Averoge  Temperature  (°F.  1931-60),  February 


B.    Temperature  Departure  from  30  -  Year  Mean  ['?  1931-60),  February  1969. 
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chart  V.  A.     Percentage  of  Mean  Monthly  Snowfall,    February  1969. 


B.    Depth  of  Snow  on  Ground  (Inches),  7;00  a.m.  E.  S.  T.,  February  24,1969. 


Based  on  preliminary  telegraphic  reports 


A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 
B.    Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 
It  is  based  on  reports  from  Weather  Bureau  and  selected  cooperative  stations. 


Chart  VI.  A.    Percentage  of  Possible  Sunshine,  February  1969. 


B.    Percentage  of  Mean  Monthly  Sunshine,  February  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total   number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,   February  1969. 


B.    Percentage  of  Mean  Daily  Solar  Radiation,   February  1969. 


A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm,  -'  ] 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Charr  XVII.  A.    50-mb.  Surface,  1200  GMT,    February  1969.     Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  February  1969.    Resultant  Winds. 


Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  March  1969  averaged  colder  than  any  previous 
March  of  record  at  numerous  locations. 

2.  Many  stations  registered  record-breaking  low  temp- 
eratures near  the  end  of  March. 

3.  A  few  stations  received  more  snow  than  in  any 
previous  March, 

4.  Many  stations  received  less  precipitation  in  March 
than  in  any  previous  March  and  at  a  few  stations 
the  2-month  (Feb.-Mar.)  and  3-month  (Jan. -Mar.) 
totals  were  the  least  of  record. 

TEMPERATURE. —Only  small  areas— southern  Wash- 
ington, northern  Oregon,  and  eastern  New  England — 
averaged  warmer  than  normal  in  March.  Parts  of  the 
Great  Basin,  most  of  the  Great  Plains,  and  the  South- 
east averaged  6°  to  9°  colder  than  normal.  Flagstaff, 
Ariz.,  saw  the  coldest  March  in  70  years  with  tempera- 
tures averaging  27".  Helena,  Mont.,  endured  the  coldest 
winter  in  90  years,  and  at  Aberdeen,  S.  Dak.,  March 
1969  was  the  only  March  in  the  74-year  record  that  the 
temperature  did  not  reach  40°.  Also,  southern  locations 
registered  exceptionally  low  average  March  tempera- 
tures: Roswell,  N.  Mex.,  43.1°,  the  coldest  in  54 
years;  Jackson,  Miss.,  49.3*,  the  3d  coldest  March 
in  this  century;  Tallahassee,  Fla.,  53.4°,  the  coldest 
March   in  the  83-year  record;  and  numerous  others. 

In  general,  cold  weather  prevailed  over  the  West 
until  a  warming  trend  began  shortly  after  midmonth. 
March  began  mild  in  the  Central  States  and  Northeast 
before  a  cooling  trend  dropped  temperatures  sharply. 
Subzero  temperatures  occurred  in  more  than  a  dozen 
north-central  States  about  mid-March.  Some  late- sea  son, 
subzero  records  set  Include:  -15°  at  Fargo,  N.  Dak., 
on  the  29th;  -7°  at  Rochester,  Minn.,  same  date;  and 
-5°  at  Sioux  Falls,  S.  Dak.,  on  the  30th, 

The  unusually  heavy  accumulation  of  snow  throughout 
the  Upper  Midwest  created  a  threat  of  severe  flooding 
during  the  snowmelt  period.  Water  equivalent  values 
ranged  from  3  to  4  inches  to  as  much  as  8  to  10  inches 
in  north-central  and  southwestern  Minnesota,  At  the 
end  of  March,  the  snowpack  in  the  Upper  Mississippi 
and  Red  River  of  the  North  Basins  had  not  begun  to 
thaw  but  the  Little  Sioux,  Floyd,  James,  and  Big  Sioux, 
tributaries  of  the  middle  Missouri  River  were  rising 
rapidly  and  were  expected  to  exceed  flood  stage  early 
in  April. 

PRECIPITATION.— Heavy  snow  fell  in  many  parts  of 
the  United  States  early  in  March.  In  the  Northeast, 
snow,  accompanied  by  strong  gusty  winds,  accumulated 
in  drifts  5  to  6  feet  deep.  In  New  England,  the  snow 
collapsed  roofs,   delayed  air  and  surface  transportation. 


and  closed  schools  and  stores.  In  Kent  County,  Maryland, 
snow  rollers,  an  interesting  but  unusual  phenomenon, 
reached  10  to  12  Inches  in  diameter  and  22  Inches  in 
length,  leaving  trails  50  to  60  feet  long.  Another  storm 
moved  across  the  southern  Rocky  Mountains  early  In 
March.  It  dumped  several  Inches  of  snow  in  southern 
Utah  on  the  4th  and  reached  the  eastern  slope  of  the 
Rockies  on  the  5th,  At  theendofthe  first  week  of  March, 
a  Pacific  storm  lashed  the  Northwest  coast  with  gales 
and  heavy  rain  and  snow  inland  to  the  Rocky  Mountains. 
The  snowpack  at  Paradise  Ranger  Station  accumulated 
to  255  inches — over  21  feet.  Muanwhlle,  severe  thunder- 
storms dumped  substantial  rain  from  Texas  to  the 
southern  Appalachians  with  snow  in  the  mountains.  One 
of  the  worst  blizzards  in  years  struck  western  Kansas 
on  the  7th  and  8th.  It  blocked  roads,  stranded  motorists, 
downed  power  and  communication  lines,  and  killed 
several  livestock. 

A  storm  in  the  Southwest  dumped  17  Inches  of  snow 
at  Flagstaff,  Ariz,,  on  the  10th  and  11th,  increasing  the 
snow  cover  to  29  Inches.  As  the  moist  air  moved  to 
the  Great  Plains  it  left  7  to  13  inches  of  snow  in  the 
Oklahoma  and  Texas  Panhandles  and  up  to  10  inches 
locally  in  southwestern  Kansas, 

Rain,  accompanied  by  strong  winds,  beat  upon  the 
Washington  and  Oregon  coast  shortly  after  midmonth 
and  showers  occurred  in  northern  California,  spreading 
eastward  to  the  Rocky  Mountains,  Six  to  12  Inches  of 
snow  fell  in  southern  Minnesota,  west-central  Iowa, 
Wisconsin,  and  Upper  Michigan  near  the  end  of  the 
third  week  of  March. 

In  the  last  week  of  March,  a  storm  moved  north- 
eastward from  the  Missouri  Ozarks  to  northern  Maine. 
Locally  heavy  rain  fell  from  the  Ozark  Mountains  across 
the  Ohio  River  Valley  to  Maryland  and  southward  to 
the  Carolinas.  Snow  mixed  with  rain  fell  along  the 
western  edge  of  the  precipitation  area  and  blustery 
winds,  gusting  to  30  to  45  m.p.h.  from  the  Dakotas  to 
Texas  and  eastward  to  the  Atlantic  coast,  added  to 
the  people's  misery. 

Although  snowfall  at  some  locations  in  the  central 
Great  Plains  exceeded  thatof  previous  seasons,  localities 
elsewhere  were  exceedingly  dry,  Milford,  Ore.,  received 
only  0.29  inch  in  March,  the  2d  lowest  March  total  rainfall 
in  their  54-year  record.  The  February-March  total  at 
Parkersburg,  W.  Va,,  2.11  inches,  was  the  least  in  the 
84-year  record.  The  January  to  March  period  at  Wil- 
llamsport.  Pa.,  was  the  driest  in  this  century  and  the 
3-month  total  at  Morgantown,  W.  Va.,  was  the  least 
in  96  years.  Above-normal  rains  fell  from  northern 
Arizona  to  Oklahoma,  from  Texas  to  Florida,  and  along 
the  Atlantic  coast  as  far  north  as  Virginia. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


MARCH  1969 


Temp«rahue 

Precipitation 

STATE 

Monthly  extiemM 

Monthly  extreme* 

Station 

1 

1 

\ 

Station 

1 

1 

Station 

Gieateat 

Station 

Leaat 

<s 

J 

°F 

'F 

In. 

In. 

Alabama 

Tuscaloosa  Oliver  Dam 

86 

25 

RussellvUle  2 

11 

12+ 

Fort  Morgan 

11.40 

Guntervllle 

1.68 

Alaska 

Annette  WBAP 

62 

29 

Barter  Island  WBAP 

-49 

25 

Whittier 

15.82 

4  Stations 

T 

Arizona 

3  Stations 

98 

31+ 

Hawley  Lake 

-18 

8 

Hawley  Lake 

3.45 

3  Stations 

.00 

Arkansas 

Blue  Mountain  Dam 

87 

20 

Devils  Knob 

11 

9 

Magnolia  3N 

8.95 

Osceola 

2.09 

California 

Indio  US  Date  Garden 

100 

31 

Bridgeport 

-26 

8 

Grant  Grove 

6.62 

6  Stations 

.00 

Colorado 

Holyoke 

82 

31 

Fraser 

-30 

14+ 

Palmer  Lake 

3.30 

Grand  Valley 

.04 

Connecticut 

Norwalk  Gas  Plant 

67 

19 

Falls  Village 

-4 

8+ 

Dawson  Lake 

4.13 

Falls  Village 

1.98 

Delaware 

3  Stations 

70 

29 

6  Stations 

18 

12+ 

Selbyvllle 

4.55 

Newark  University  Farm 

1.12 

Florida 

Pompano  Beach 

89 

18 

Jasper  3SE 

21 

14 

Melbourne 

10.13 

Key  West  WBAP 

.85 

Georgia 

Bainbridge 

87 

24 

2  Stations 

14 

12 

Lumber  City 

8.07 

Carrollton 

2.19 

Hawaii 

Mauna  Kea  Beach  98 

92 

21+ 

Mauna  Loa  Slope  Obs 

24 

5 

Papaikou  Mauka  140.1 

52.51 

4  Stations 

.00 

Idaho 

2  Stations 

79 

30 

Grouse 

-27 

11 

Avery  RS  No  2 

2.36 

2  Stations 

.00 

Illinois 

Harrlsburg 

80 

19 

Jacksonville 

1 

12 

Watseka  2NW 

3.43 

Kewanee 

.25 

Indiana 

Plymouth  Power  Substa 

85 

19 

Wabash  2SW 

0 

12 

Tell  City  Power  Plant 

3.33 

Warsaw 

.34 

Iowa 

Keokuk  Lock  and  Dam  19 

74 

18 

Brltt 

-12 

11 

Le  Mars  2N 

3.74 

Waukon 

.28 

Kansas 

2  Stations 

84 

20+ 

Brewster 

-10 

11 

McCune  6SW 

4.11 

Saint  Francis  8NW 

.41 

Kentucky 

Mayfield  Radio  WNOO 

80 

19 

2  Stations 

4 

13+ 

Golden  Pond  8N 

3.36 

College  Hill  Lock  11 

1.11 

Louisiana 

Franklinton  3SW 

85 

24 

3  Stations 

22 

11 

Hosston 

11.67 

Andrew 

3.00 

Maine 

Woodland 

60 

25 

2  Stations 

-20 

7+ 

Hiram 

4.09 

Clayton  Lake  2 

1.28 

Maryland 

Cumberland 

74 

20 

Sines  Deep  Creek  2 

3 

13 

Snow  Hill  4N 

6.00 

Potomac  Filter  Plant 

.68 

Massachusetts 

Springfield  Gen  Elec 

63 

18 

Birch  Hill  Dam 

-12 

6 

Rochester 

4.85 

West  Otis 

1.79 

Michigan 

2  Stations 

71 

19+ 

3  Stations 

-24 

11 

Battle  Creek  WBCK 

2.43 

Eagle  Harbor  Coast  CD 

.03 

Minnesota 

do 

56 

18 

2  Stations 

-21 

29+ 

Faribault  Had  St  a  KDHL 

D  4.13 

4  Stations 

T 

Mississippi 

Merrill 

83 

25 

do 

17 

11 

Pascagoula  2ENE 

9.74 

Mount  Pleasant 

2.24 

Missouri 

Nevada  Sewage  Plant 

83 

19 

do 

0 

9 

Summersville 

4.99 

Llnneus  2S 

.89 

Montana 

Jordan  22E  Van  Norman 

76 

31 

Wisdom 

-30 

10 

Many  Glacier 

3.63 

Biddle 

.00 

Nebraska 

2  Stations 

80 

31 

Valentine  WBAP 

-9 

11 

Superior 

2.09 

Lamar 

T 

Nevada 

Sunrise  Manor  Las  Vegas 

90 

29 

Diamond  Valley-Hall 

-33 

9 

Mt.  Rose-Christmas  Tree 

3.26 

3  Stations 

T 

New  Hampshire 

North  Stratford 

58 

24 

Colebrook  2E 

-28 

6 

Mount  Washington 

12.22 

Gllmanton  2E 

1.17 

New  Jersey 

3  Stations 

71 

29+ 

Sussex  ISE 

1 

6 

Paterson 

5.00 

Burlington 

1.37 

New  Mexico 

2  Stations 

88 

31+ 

Gavllan 

-24 

9 

Bateman  Ranch 

3.85 

2  Stations 

.00 

New  York 

Poughkeepsle 

72 

18 

2  Stations 

-16 

6 

Bridgehampton 

3.93 

do 

.20 

North  Carolina 

Whitevllle 

80 

20 

Havesville  4NE 

4 

11 

Elizabeth  City 

7.82 

Sanford  4ESE 

3.12 

North  Dakota 

2  Stations 

67 

31 

Blsbee 

-29 

31 

Linton 

2.29 

Mandan  Ft  Lincoln  Park 

T 

Ohio 

I  ronton 

79 

20 

2  Stations 

0 

12+ 

2  Stations 

2.35 

Kings  Mills 

.65 

Oklahoma 

5  Stations 

86 

20+ 

do 

3 

9 

Hugo 

5.35 

Boise  City  2E 

1.14 

Oregon 

Trail  12NI: 

85 

26 

Seneca 

-11 

12+ 

Valsetz 

7.08 

Adrian 

T 

Pennsylvania 

Newell 

78 

21 

2  Stations 

-3 

12+ 

Zerbey  Airport 

3.59 

Donora 

.02 

Puerto  Rico 

Dorado  4W 

95 

5 

Guineo  Reservoir 

51 

26 

Rio  Grande  El  Verde 

11.29 

Ensenada 

.21 

Rhode  Island 

2  Stations 

57 

29+ 

Kingston 

6 

6 

Woonsocket 

3.53 

Greenville 

3.05 

South  Carolina 

Sumter 

86 

24 

Ninety  Nine  Islands 

10 

11 

Sullivans  Island 

6.35 

Georgetown 

2.85 

South  Dakota 

Midland 

76 

31 

Custer 

-24 

8 

Centerville  6SE 

1.94 

Forestburg  3NE 

T 

Tennessee 

Rockwood  2 

84 

21 

Unicoi  3ESE 

6 

12 

Gatllnburg  2SW 

5.42 

Rogersville  INE 

.69 

Texas 

2  Stations 

97 

31+ 

Spearman 

5 

8 

Pittsburg  5S 

10.65 

4  Stations 

.00 

Utah 

Saint  George 

86 

30 

2  Stations 

-25 

14+ 

Blowhard  Mtn  Radar 

4.35 

2  Stations 

.04 

Vermont 

Vernon 

62 

19 

West  Burke 

-23 

6 

Mount  Mansfield 

7.58 

Bristol 

.72 

Virginia 

Chase  City 

79 

20 

2  Stations 

2 

11+ 

Wallaceton  Lk  Drummond 

7.41 

St  Paul 

D   .81 

Washington 

2  Stations 

78 

27+ 

Chesaw  4NNW 

-1 

9 

Spruce 

11.82 

2  Stations 

.01 

West  Virginia 

Mannlngton  IN 

82 

20 

Petersburg 

-4 

11 

Pickens  1 

4.75 

New  Cumberland 

.76 

Wisconsin 

Darlington 

72 

18 

Mellen 

-21 

11 

MontellO 

2.13 

Madeline  Island 

T 

Wyoming 

Torrington  Exp  Farm 

78 

31 

Big  Plney 

-32 

11+ 

Fox  Park 

1.59 

Powell 

.01 

+  And  also  on  an  earlier  date  or  dates, 

NOTE:   Dates  in  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Cllmatologlcal  Data  for  times  of  observations). 

D  Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch 
water  equivalent  to  every  10  Inches  of  snowfall. 
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1435 

BALTIMORE 

748 

4247 

4237 

FARGO 

1536 

86  76 

8105 

YAKIMA 

711 

5843 

5217 

LOS  ANGELES 

266 

1284 

1447 

WILLISTON 

1361 

8731 

8064 

LOS  ANGELES  U 

186 

1029 

1140 

MASSACHUSETTS 

WEST  VIRGINIA 

MT  SHASTA  R 

775 

5250 

4691 

BLUE  HILL  OBS  R 

994 

559* 

5*53 

OHIO 

BECKLEY 

961 

5358 

*759 

OAKLAND 

360 

2261 

2345 

BOSTON 

911 

*980 

4877 

AKRON 

959 

5214 

5307 

CHARLESTON 

807 

4462 

*071 

RED  BLUFF 

3*7 

2675 

2300 

NANTUCKET 

646 

*617 

4757 

CINCINNATI  OBS 

815 

4664 

4343 

ELKINS 

996 

5510 

4985 

SACRAMENTO 

38* 

2652 

2449 

WORCESTER 

1056 

60*0 

5975 

CLEVELAND 

946 

5517 

53*6 

HUNTINGTON 

610 

4476 

4041 

SANDBERG  R 

618 

3964 

3462 

COLUMBUS 

915 

5134 

5035 

PARKERSBURG  U 

826 

4553 

4294 

SAN  DIEGO 

2*8 

1155 

1196 

MICHIGAN 

DAYTON 

908 

5155 

*996 

SAN  FRANCISCO 

391 

2590 

2396 

ALPENA 

1251 

6696 

7127 

MANSFIELD 

923 

5270 

5555 

WISCONSIN 

SAN  FRANCISCO  U 

333 

2521 

2303 

DETROIT 

922 

5381 

5446 

TOLEDO 

976 

5793 

56*9 

GREEN  BAY 

1262 

7010 

6941 

SANTA  MARIA 

419 

2080 

2287 

DETROIT  M  WAYNE  CO 

972 

5611 

5641 

YOUNGSTOWN 

1032 

5745 

5569 

LA  CROSSE 

1200 

6894 

6735 

STOCKTON 

*07 

27*5 

2*56 

FLINT 

GRAND  RAPIDS 

1042 
1102 

608* 
5243 

5933 
5025 

OKLAHOMA 

MADISON 
MILWAUKEE 

1143 

1067 

6740 
5126 

6633 
6485 

COLORADO 

HOUGHTON  LAKE 

1290 

7102 

7075 

OKLAHOMA  CITY 

708 

3567 

3502 

ALAMOSA 

11** 

7327 

7225 

LANSING 

1068 

6181 

5986 

TULSA 

680 

3763 

3500 

WYOMING 

COLORADO  SPRINGS 

1090 

5561 

5*36 

MAROUETTE  U 

1214 

6715 

6977 

CASPER 

;jfi 

5561 

6243 

DENVER 

1011 

5331 

5371 

MUSKEGON 

1059 

5989 

5714 

OREGON 

CHEYENNE 

1118 

6956 

6123 

GRAND  JUNCTION 

826 

5375 

5087 

SAULT  STE  MARIE 

1294 

7577 

7560 

ASTORIA 

633 

4505 

4112 

LANDER 

1096 

6722 

6682 

PUEBLO 

883 

4553 

*84* 

BURNS  U 

952 

6236 

5844 

Sheridan 

1121 

7394 

6525 

MINNESOTA 

EUGENE 

536 

3825 

3865 

CONNECTICUT 

DULUTH 

1345 

631* 

8472 

MEACHAM 

946 

6771 

5282 

BRIDGEPORT 

862 

*707 

*872 

INTERNATIONAL  FALlS 

1427 

8994 

9161 

MEDFORD 

599 

3933 

4256 

HARTFORD 

938 

5655 

5*76 

MINNEAPOLIS 

1261 

7298 

7392 

PENDLETON 

623 

4933 

4463 

NEW  HAVEN 

915 

5001 

506* 

ROCHESTER 
ST  CLOUD 

1353 
1341 

7570 
7995 

7271 
7782 

PORTLAND 
SALEM 

570 
575 

4269 
4339 

3689 
3920 

DELAWARE 

SEXTON  SUMMIT  R 

762 

5590 

4901 

WILMINGTON 

780 

*399 

*425 

MISSISSIPPI 
JACKSON 

476 

2523 

2125 

PENNSYLVANIA 

DIST.OF  COLUMBIA 

MERIDIAN 

494 

2622 

2208 

allentown 

652 

5054 

51*8 

WASH  NATl  AP 

671 

3882 

3862 

MISSOURI 

ERIE 
HARRISBURG 

1020 
609 

5450 
4703 

6518 
*719 

FLORIDA 

COLUMBIA 

851 

4653 

4589 

PHILADELPHIA 

782 

4616 

*58* 

APALAChICOLA  U 

301 

1673 

1275 

KANSAS  CITY 

845 

4922 

4308 

PITTSBURGH 

944 

5461 

5273 

DAYTONA  BEACH 

228 

1199 

864 

ST  JOSEPH 

775 

4933 

4988 

PITTSBURGH  U 

882 

4893 

*752 

FORT  MYERS 

106 

55* 

442 

ST  LOUIS 

63* 

4723 

4452 

READING  U 

774 

4456 

4468 

JACKSONVILLE 

267 

1518 

1218 

SPRINGFIELD 

795 

4556 

4159 

scranton 

943 

5547 

5526 

KEY  WEST 

17 

63 

106 

WILLIAMSPORT 

909 

5221 

5265 

LAKELAND  U 

177 

90B 

661 

MONTANA 

MIAMI 

*9 

233 

214 

BILLINGS 

10** 

5782 

6092 

RHODE  ISLAND 

ORLANDO 

169 

919 

760 

GLASGOW 

1**0 

6652 

7853 

BLOCK  ISLAND 

931 

4821 

4749 

PfNSACOLA 

3*6 

1917 

1*27 

GREAT  FALLS 

1198 

7942 

6538 

PROVIDENCE 

923 

5166 

5133 

Tallahassee 

355 

1980 

1**9 

HAVRE 

1*03 

9124 

7543 

Tampa 

220 

1102 

6fl3 

HELENA 

13*8 

6025 

6902 

SOUTH  CAROLINA 

WEST  PALM  beach 

88 

448 

253 

KALISPELL 
MILES  CITY 

1172 
1217 

7837 
7845 

6948 
6769 

CHARLESTON 
CHARLESTON  U 

*44 
359 

2697 
2177 

1979 
1752 

GEORGIA 

MISSOULA 

1109 

7184 

5894 

COLUMBIA 

430 

2851 

2403 

ATHENS 

535 

3192 

2766 

onvle-spartanburg 

585 

3470 

2876 

ATLANTA 

555 

3295 

2790 

AUGUSTA 

*60 

2771 

2307 

SOUTH  DAKOTA 

COLUMBUS 

467 

2725 

2287 

ABERDEEN 

1505 

8099 

7*82 

MACON 

449 

2785 

2073 

HURON 

1355 

7564 

7248 

ROME 

618 

3566 

3115 

RAPID  CITY 

1145 

6758 

6278 

Savannah 

395 

2347 

177* 

SIOUX  FALLS 

1373 

7516 

6918 

Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  Indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Base  6S*F.) 


MARCH  1969 


Qmsnt 

Cunent 

Oinent 

Cunenl 

seaaon 

ii 

State  and  atalion 

season 

ll 

Stale  and  station 

season 

State  and  station 

season 

Stale  and  station 

1 

■3 

ll 

,1 

&  a 

1  B 

ii 

^ 

11 

■s 

11 

1 

^ 

II 

1 
1 

II 

|| 

i 

1 

II 

11 

o 

S 

1 

1-8 
II 

i 

1 

1$ 

|-8 

ALABAMA 

HAWAII 

NEBRASKA 

SOUTH  DAKOTA 

BIRMINGHAM 

0 

0 

HILO 

240 

656 

OMAHA 

0 

0 

ABERDEEN 

0 

0 

MUNTSVILLE 

0 

0 

HONOLULU 

269 

657 

SCOTTSBLUFF 

0 

0 

HURON 

0 

0 

MOBILE 

4 

19 

KAHULUI 

227 

578 

VALENTINE 

0 

0 

RAPID  CITY 

0 

0 

MONTGOMERY 

3 

14 

LI  HUE 

159 

384 

NEVADA 

SIOUX  FALLS 

0 

0 

ALASKA 

IDAHO 

ELKO 

0 

0 

TENNESSEE 

ANCHORAGE 

0 

0 

BOISE 

0 

0 

ELY 

0 

0 

BRISTOL 

0 

0 

ANNETTE 

0 

0 

LEWISTON 

0 

0 

LAS  VEGAS 

13 

13 

CHATTANOOGA 

0 

0 

BARROM 

0 

0 

POCATELLO 

0 

0 

RENO 

0 

0 

KNOXVILLE 

0 

0 

BARTER  ISLAND 

0 

0 

WINNEMUCCA 

0 

0 

MEMPHIS 

0 

0 

BETHEL 

0 

0 

ILLINOIS 

NASHVILLE 

0 

0 

SETTLES 

0 

0 

CAIRO  U 

0 

0 

NEW  HAMPSHIRE 

OAK  RIDGE  R 

0 

0 

BIG  DELTA 

0 

0 

CHICAGO  0  HARE 

U 

0 

CONCORD 

0 

0 

COLD  BAY 

0 

0 

CHICAGO  MIDWAY 

0 

0 

MT  WASHINGTON  OBS 

0 

0 

TEXAS 

FAIRBANKS 

0 

0 

MOLINE 

0 

0 

ABILENE 

5 

5 

FAREWELL 

0 

0 

PEORIA 

u 

0 

NEW  JERSEY 

AMARILLO 

0 

0 

GULKANA 

0 

0 

ROCKFORO 

0 

0 

ATLANTIC  CITY 

0 

0 

AUSTIN 

8 

38 

HOMER 

0 

0 

SPRINGFIELD 

0 

0 

ATLANTIC  CITY  U 

0 

0 

BROWNSVILLE 

72 

266 

ILIAMNA 

0 

0 

NEWARK 

0 

0 

CORPUS  CHRISTI 

11 

89 

JUNEAU 

0 

0 

INDIANA 

TRENTON  U 

0 

0 

DALLAS 

5 

9 

KING  SALMON 

0 

0 

EVANSVILLE 

0 

0 

DEL  RIO 

32 

51 

KOTZEBUE 

0 

0 

FORT  WAYNE 

0 

0 

NEW  MEXICO 

EL  PASO 

1 

1 

MC  GRATH 

0 

0 

INDIANAPOLIS 

0 

0 

ALBUQUERQUE 

0 

0 

FORT  WORTH 

3 

9 

NENANA 

0 

0 

SOUTH  BEND 

0 

0 

CLAYTON 

0 

0 

GALVESTON  U 

4 

11 

NOME 

0 

0 

ROSWELL 

0 

0 

HOUSTON 

11 

59 

ST.  PAUL  ISLAND 

0 

0 

IOWA 

LUBBOCK 

0 

0 

SHEMYA 

0 

0 

BURLINGTON 

0 

0 

NEW  YORK 

MIDLAND 

0 

0 

SUMMIT 

0 

0 

DES  MOINES 

0 

0 

ALBANY 

0 

c 

PORT  ARTHUR 

5 

26 

TALKEETNA 

0 

0 

DUBUQUE 

0 

0 

BINOHAMTON 

0 

0 

SAN  ANGELO 

6 

13 

TANANA 

0 

0 

SIOUX  ClIY 

0 

0 

BUFFALO 

0 

0 

SAN  ANTONIO 

8 

24 

UNALAKLEET 

0 

0 

WATERLOO 

0 

0 

J.F.  KENNEDY 

0 

0 

VICTORIA 

15 

63 

YAKUTAT 

0 

0 

KANSAS 

NEW  YORK  U 

NEW  YORK  LA  GUARDIA 

0 

u 

0 
0 

WACO 

WICHITA  FALLS 

1 
0 

15 
0 

ARIZONA 

CONCORDIA 

0 

0 

ROCHESTER 

0 

0 

FLAGSTAFF 

0 

0 

DODGE  CITY 

0 

0 

SYRACUSE 

0 

0 

UTAH 

PHOENIX 

22 

22 

GOOOLANO 

0 

0 

MILFORD 

0 

0 

TUCSON 

15 

15 

TOPEKA 

u 

0 

NORTH  CAROLINA 

SALT  LAKE  CITY 

0 

0 

WINSLOW 

0 

0 

WICHITA 

0 

0 

ASHEVILLE 

0 

0 

WENDOVER 

0 

0 

YUMA 

83 

90 

KENTUCKY 

CAPE  HATTERAS  R 
CHARLOTTE 

0 
0 

0 
0 

VERMONT 

ARKANSAS 

COVINGTON 

0 

0 

GREENSBORO 

0 

0 

BURLINGTON 

0 

0 

FORT  SMITH 

0 

1 

LEXINGTON 

0 

0 

RALEIGH 

0 

0 

LITTLE  ROCK 

0 

4 

LOUISVILLE 

0 

0 

WILMINGTON 

0 

2 

VIRGINIA 
LYNCHBURG 

0 

0 

CALIFORNIA 

LOUISIANA 

NORTH  DAKOIA 

NORFOLK 

0 

0 

BAKERSFIELO 

25 

25 

BATON  ROUGE 

2 

32 

BISMARCK 

0 

0 

RICHMOND 

0 

0 

BISHOP 

0 

0 

LAKE  CHARLES 

2 

23 

FARGO 

0 

0 

ROANOKE 

0 

0 

BLUE  CANYON 

0 

0 

NEW  ORLEANS 

1 

46 

WILLISTON 

0 

0 

WALLOPS  ISLAND 

0 

0 

EUREKA  U 

0 

0 

SHREVEPORT 

0 

IS 

FRESNO 

it 

4 

OHIO 

WASHINGTON 

LONG  BEACH 

3 

16 

MAINE 

AKRON 

0 

0 

OLYMPIA 

0 

0 

LOS  ANGELES 

4 

11 

CARIBOU 

0 

0 

CINCINNATI  OBS 

0 

0 

OUILLAYUTE 

0 

0 

LOS  ANGELES  U 

30 

49 

PORTLAND 

0 

0 

CLEVELAND 

0 

0 

SEATTLE  TACOMA 

0 

0 

MT  SHASTA  R 

0 

0 

COLUMBUS 

0 

0 

SPOKANE 

0 

0 

OAKLAND 

0 

0 

MARYLAND 

DAYTON 

0 

0 

STAMPEDE  PASS  R 

0 

0 

RED  BLUFF 

0 

0 

BALTIMORE 

0 

0 

MANSFIELD 

0 

0 

WALLA  WALLA  U 

0 

0 

SACRAMENTO 

0 

0 

TOLEDO 

0 

0 

YAKIMA 

0 

0 

SANDBERG  R 

2 

2 

MASSACHUSETTS 

YOUNGSTOWN 

0 

0 

SAN  DIEGO 

1 

6 

BLUE  HILL  OBS  R 

0 

0 

WEST  INDIES 

SAN  FRANCISCO 

0 

0 

BOSTON 

0 

0 

OKLAHOMA 

SAN  JUAN  P.R. 

401 

1016 

SAN  FRANCISCO  U 

5 

5 

NANTUCKET 

0 

0 

OKLAHOMA  CITY 

0 

0 

SWAN  ISLAND 

476 

1270 

SANTA  MARIA 

0 

0 

WORCESTER 

0 

0 

TULSA 

0 

0 

STOCKTON 

0 

0 

MICHIGAN 

OREGON 

WEST  VIRGINIA 
BECKLEY 

0 

0 

COLORADO 

ALPENA 

0 

0 

ASTORIA 

0 

0 

CHARLESTON 

0 

0 

ALAMOSA 

0 

0 

DETROIT 

0 

0 

BURNS  U 

0 

0 

ELKINS 

0 

0 

COLORADO  SPRINGS 

0 

0 

DETROIT  M  WAYNE  CO 

0 

0 

EUGENE 

0 

0 

HUNTINGTON 

0 

0 

DENVER 

0 

0 

FLINT 

0 

0 

MEACHAM 

U 

0 

PARKERSBURG  U 

0 

0 

GRAND  JUNCTION 

0 

0 

GRAND  RAPIDS 

0 

0 

MEDFORD 

0 

0 

PUEBLO 

0 

0 

HOUGHTON  LAKE 
LANSING 

0 
0 

0 
0 

PENDLETON 
PORTLAND 

0 
0 

0 
0 

WISCONSIN 
GREEN  BAY 

0 

0 

CONNECTICUT 

MARQUETTE  U 

0 

0 

SALEI-. 

0 

0 

LA  CROSSE 

0 

0 

BRIDGEPORT 

0 

0 

MUSKEGON 

0 

0 

SEXTON  SUMMIT  R 

0 

0 

MADISON 

0 

0 

HARTFORD 

0 

0 

SAULT  STE  MARIE 

0 

0 

MILWAUKEE 

0 

0 

NEW  HAVEN 

0 

0 

MINNESOTA 

PACIFIC  AREA 
JOHNSTON 

382 

1064 

WYOMING 

DELAWARE 

duluth 

0 

0 

KOROR  R 

522 

1472 

CASPER 

0 

0 

WILMINGTON 

0 

0 

INTERNATIONAL  FALLS 
MINNEAPOLIS 

0 

0 
0 

KWAJALE IN 
MAJURO 

558 
502 

1541 
1435 

CHEYENNE 
LANDER 

0 

0 

0 

0 

OIST.OF  COLUMBIA 

ROCHESTER 

0 

0 

PAGO  PAGO 

511 

1496 

SHERIDAN 

0 

0 

WASH  NATL  AP 

0 

0 

ST  CLOUD 

0 

0 

PON APE  R 
TAGUAC  GUAM  R 

477 
400 

1356 
1096 

FLORIDA 

MISSISSIPPI 

TRUK  MOEN  ISLAND 

514 

1439 

APALACHICOLA  U 

1 

4 

JACKSON 

0 

3 

WAKE 

448 

1165 

DAYTONA  BEACH 

17 

28 

MERIDIAN 

0 

6 

YAP  R 

487 

1385 

FORT  MYERS 

6« 

117 

JACKSONVILLE 

10 

20 

MISSOURI 

PENNSYLVANIA 

KEY  WEST 

!<>'> 

421 

COLUMBIA 

0 

0 

ALLENTOWN 

0 

0 

LAKELAND  U 

30 

52 

KANSAS  CITY 

0 

0 

ERIE 

0 

0 

MIAMI 

145 

315 

ST  JOSEPH 

0 

0 

HARRISBURG 

0 

0 

ORLANDO 

32 

64 

SI  LOUIS 

0 

0 

PHILADELPHIA 

0 

0 

PENSACOLA 

4 

15 

SPRINGFIELD 

0 

0 

PITTSBURGH 

0 

0 

TALLAHASSEE 

4 

19 

PITTSBURGH  U 

0 

0 

TAMPA 

14 

24 

MONTANA 

READING  U 

0 

0 

WEST  PALM  BEACH 

87 

174 

BILLINGS 

GLASGOW 

0 
0 

0 
0 

SCRANTON 
WILLIAMSPORT 

0 
0 

0 
0 

GEORGIA 

GREAT  FALLS 

0 

0 

ATHENS 

0 

0 

HAVRE 

0 

0 

RHODE  ISLAND 

ATLANTA 

1 

1 

HELENA 

0 

0 

BLOCK  ISLAND 

0 

0 

AUGUSTA 

3 

3 

KALISPELL 

u 

0 

PROVIDENCE 

0 

0 

COLUMBUS 

2 

3 

MILES  CITY 

0 

0 

MACON 

4 

6 

MISSOULA 

0 

0 

SOUTH  Carolina 

ROME 

0 

0 

CHARLESTON 

1 

1 

SAVANNAH 

8 

12 

NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 
NORFOLK 

0 
0 
0 

0 
0 
0 

CHARLESTON  U 

COLUMBIA 

GNVLE-SPARTANBURG 

0 
5 
0 

0 
5 

0 

NORTH  PLATTE 

0 

0 

Data  from  airport  unless  otherwise  specified, 
U  Indicates  Urban,  R  indicates  Rural,  sites. 


STORM  SUMMARY 


MARCH  1969 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

^ALL  OTHER 

OC 

o 

^DAMAGE 

^DAMAGE 

^DAMAGE 

'damage 

^DA»UGe 

^DAMAGE 

STATE 

3 

J. 

X 
< 

z> 

1 

Of 

fee 

o 

X 

q: 

■k. 

O 

1 

i 

Ol- 

u 

i 

i 

se 

■e. 

o 

I 
< 

^ 

q1>- 

Ol- 

o 

X 

< 

oE 

St 

o 

ID 

< 

Q 

i 

a 

a 

i 

££ 

a: 

u 

a 

i 

££ 

u 

o 

i 

££ 

o 

z 

QCQE 

o 

i 

££ 

u 

a 

i 

gs 

8 

Alabama 

1 

0 

°6 

C 

Alaska 

0 

0 

5 

0 

Arizona    * 

\ikansas    * 

California 

0 

0 

4 

0 

Colorado 

0 

1 

4 

0 

Connecticut 

0 

0 

3 

0 

0 

0 

4 

0 

Delaware    ♦ 

Florida 

0 

0 

5 

0 

Georgia 

0 

0 

5 

0 

Hawaii    • 

Idaho 

4 

4 

? 

? 

Illinois    ♦ 

Indiana    ♦ 

Iowa    • 

Kansas 

3 

0 

4 

0 

Kentucky 

0 

0 

5 

0 

Louisiana 

3 

1 

0 

0 

4 

0 

0 

4 

0 

Maine 

0 

0 

4 

0 

0 

0 

3 

0 

0 

0 

4 

0 

Maryland 

0 

0 

5 

0 

Massachusetts 

0 

0 

5 

0 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

6 

0 

Michigan    ♦ 

Minnesota    • 

Mississippi 

1 

1 

0 

0 

3 

0 

0 

4 

? 

1 

0 

0 

0 

0 

0 

0 

? 

Missouri    * 

Montana 

0 

0 

5 

0 

Nebraska    * 

i 

Nevada 

1 

0 

0 

5 

0 

New  Hampshire 

0 

0 

4        0 

0 

0 

3    1    0 

0 

0 

3        0 

0 

0 

5 
4 

0 

New  Jersey 

' 

i 

New  Mexico 

1 

i 

0 

0 

4        0 

5 

New  York 

3    1 

I 

North  Carolina 

0 

0 

5    1     0 

0   j       0 

5        0 

North  Dakota    * 

Ohio 

1 

1 

0 

0 

3 

0 

0 

3 

0 

0 

3 

Oklahoma 

0 

0 

4        0 

0 

0 

?        0 

0 

0 

3 

0 

Oregon   * 

Pacific   Area    * 

Pennsylvania 

0 

0 

3 

0 

Puerto   Rico 

2 

0 

0 

0 

0 

0 

4 

0 

Rhode    Island 

0 

0 

3 

0 

0 

0 

3 

0 

0 

0 

4 

0 

0 

0 

4 

0 

South  Carolina    » 

South  Dakota    * 

Tennessee 

0 

2 

6 

7 

Texas 

1 

1 

0 

1 

4 

0 

0 

6 

0 

Utah   * 

Vermont 

0 

0 

5 

0 

U.    S.    Virgin   Is.    * 

Virginia 

2 

1 

1 

3 

5 

0 

0 

4 

0 

Washington 

5 

West   Virginia 

0 

0 

2 

0 

Wisconsin 

0 

0 

5 

0 

°  Includes  crop  damage 

C  Crop  damage 

•  No  occurrence  of  storms  or  unusual  weather  phenomena. 

*  Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

(i  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 
see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

t   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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Extensive  flooding  occurred  In  the  upper  Big  Blue 
River  basin  In  Nebraska  during  March.  Turkey  Creek 
near  Wllber,  Nebr.,  exceeded  the  10-year  record  es- 
tablished in  March  1960.  The  West  Fork  Big  Blue 
River  exceeded  the  11-year  record  of  March  1960 
but  was  several  feet  below  the  historical  high  water 
mark  of  July  1950.  Flooding  along  the  malnstem  of  the 
Big  Blue  River  generally  approached  the  last  heavy 
March  overflows  In  1960. 

ATLANTIC  SLOPE  DRAINAGE 

Flash  flooding  occurred  on  the  25th  along  small  streams 
in  eastern  Massachusetts  and  sections  of  Connecticut 
and  Rhode  Island.  This  flooding  was  due  to  1.5  to 
2.5  Inches  of  rain  on  the  24- 25th.  Some  basements  and 
roads  were  flooded.  There  was  some  bridge  damage. 
A  few  families  were  evacuated  from  low  areas. 

Heavy  runoff  due  to  snowmelt  and  moderately  heavy 
rain  (1  to  2  inches)  on  the  25-27th  in  the  Hudson  River 
basin  in  New  York  caused  small  streams  and  brooks 
to  rise  to  near  bankfull.  Wapplngers  Creek  near  Wap- 
pingers  Falls,  N.  Y.,  overflowed  but  no  extensive  damage 
resulted.  Elsewhere  only  lowland  overflow  and  minor 
damage  were  reported. 

Light  flooding  occurred  along  streams  In  New  Jersey 
on  the  25-26th  due  to  snowmelt  and  heavy  precipitation 
on  the  25th.  The  first  2  weeks  of  March  in  eastern 
Pennsylvania  and  New  Jersey  were  generally  cold  with 
below  seasonal  temperatures.  Heavy  snowfall  occurred 
on  the  2d  with  amounts  ranging  from  4  to  8  Inches 
over  eastern  Pennsylvania  (except  12  Inches  around 
Easton-Rlegelsville  area)  to  25  to  30  Inches  in  the 
High  Point,  N.  J.,  area.  A  secondary  maximum  of  over 
10  inches  occurred  between  Wading  River  and  Toms 
River,  N.  J.  Amounts  of  5  Inches  or  less  were  re- 
ported from  around  Newark  to  Trenton,  N.  J.,  to  Wil- 
mington, Del.,  and  over  extreme  southern  New  Jersey. 
Snowfall  of  2  to  4  Inches  occurred  again  over  New  Jersey 
on  the  6-7th.  A  warming  temperature  trend  during  the 
third  week  of  March  produced  steady  snowmelt  for 
about  1  week.  Snowmelt  produced  steady  rises  on  all 
streams  with  the  Delaware  River  cresting  at  Trenton, 
N.  J.,  on  the  22-23d.  Rainfall  on  the  25th  was  In  excess 
of  1  Inch  with  higher  amounts  up  to  2.5  inches  in  the 
south  branch  of  the  Raritan  and  Millstone  Basins  and 
3  inches  over  the  Passaic.  The  Passaic  at  Chatham, 
N.  J.,  and  the  Raritan  at  Manville  and  Bound  Brook, 
N.  J.,  rose  above  flood  stage  on  the  25th  and  receded 
within  their  banks  on  the  same  date.  The  Rockaway  at 
Boonton,  N.  J.,  and  the  Millstone  at  Blackwells  Mills, 
N.  J.,  rose  above  flood  stage  on  the  25th  and  receded 
within  their  banks  on  the  26th.  The  highest  crest  oc- 
curred on  the  Millstone  which  was  3.35  feet  above  flood 
stage  at  Blackwells  Mills  on  the  25th.  This  was  slightly 
higher  than  in  May  1968.  Damages  from  the  flooding 
were  minor  and  of  no  consequence. 

There  were  two  rises  to  above  flood  stage  on  the 
Neuse  and  Cape  Fear  Rivers  in  eastern  North  Carolina 
during  March.  The  first  rise  was  due  to  1  to  2  inches 
of  rain  on  the  6-7th.  The  crests  on  the  Neuse  River 
ranged  from  3.6  feet  above  flood  stage  at  Smithfleld, 
N.  C,  on  the  9th  to  slightly  above  flood  stage  at  Kinston, 
N.  C,  on  the  18th.  The  lower  Cape  Fear  River  crested 
6  to  7  feet  above  flood  stage  on  the  9th.  The  second 
rise  was  due  to  heavy  precipitation  on  the  17- 18th  with 
rainfall  amounts  similar  to  that  on  the  6-7th.  The  crests 
on  the  Neuse  and  Cape  Fear  Rivers  were  lower  than 
during  the  first  rise.    The  Roanoke  River  at  Randolph, 


Va.,  rose  1.5  feet  above  flood  stage  on  the  26th  from 
rainfall  averaging  1.5  inches  over  the  upper  Roanoke 
and   Dan   Basins   during  the   48-hour   period  ending  at 

8  a.m.  on  the  25th.  No  damage  was  reported  from  the 
flooding. 

The  Rocky  River  at  Norwood,  N.  C,  rose  2.4  feet 
above  flood  stage  on  the  20th  and  receded  within  Its 
banks  on  the  same  date.  The  Lumber  River  at  Lumber- 
ton,  N.  C,  continued  in  flood  from  January  23  Into 
April.    The  highest  crest  (11.2  feet)  occurred  on  March 

9  and  was  3.2  feet  above  flood  stage.  Low  swamps  and 
drainage  ditches  were  affected.  Swamps  along  the 
Little  Pee  Dee  River  at  Galivants  Ferry,  S.  C,  have 
been  under  water  since  the  latter  part  of  October 
1968.  It  reached  the  9-foot  flood  stage  on  March  12 
and  fell  below  on  the  15th. 

The  middle  portion  of  the  Great  Pee  Dee  River  was 
high  all  month  and  in  flood  for  21  days.  The  two  crests 
exceeded    flood    stage    by   slightly    more   than    1   foot. 

Minor  flooding  occurred  on  the  Saluda  River  at  Chap- 
pells,  S.  C,  and  on  the  Broad  River  at  Blair,  S.  C, 
between  the  19th  and  27th.  The  flooding  was  due  to 
rainfall  ranging  from  1.75  to  over  2.5  Inches  on  the 
18th   and    19th.    Damage   was    limited  to  pastureland. 

Light  flooding  began  on  the  Savannah  River  at  Clyo, 
Ga.,  on  the  25th  and  continued  in  flood  to  Apr.  9.  It 
crested  on  Apr.  3,  1.5  feet  above  flood  stage.  Flood 
damage,  if  any,  was  light. 

The  Satilla  River  near  Atkinson,  Ga,,  rose  above  flood 
stage  on  March  19  and  continued  In  flood  to  April  7. 
The  crest  on  the  30th  was  2. 1  feet  above  flood  stage. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rains  on  the  16- 19th  produced  rapid  rises  to 
near  flood  stage  on  the  Chattahoochee  and  Flint  Rivers 
In  Georgia.  Additional  heavy  rains  on  the  24th  caused 
the  Apalachicola  River  at  Blountstown,  Fla.,  to  exceed 
flood  stage  on  the  26- 29th.  The  crest  on  the  28th  was 
nearly  2  feet  above  flood  stage.  The  total  preliminary 
estimated  damage  by  the  Corps  of  Engineers  was 
placed  at  slightly  over  $12,000. 

Minor  flooding  occurred  on  the  East  Fork  Tomblgbee 
at  Fulton,  Miss.,  and  on  the  Tomblgbee  at  Jackson  Lock 
and  Dam,  Ala.,  between  the  25th  and  30th.  This  flooding 
was  due  to  moderate  rains  on  the  18th  and  19th  followed 
by  heavier  rains  on  the  24th.  No  damage  resulted 
Heavy  rains  (1.5  inches)  on  the  3d-5th  caused  the  Pearl 
River  to  rise  above  flood  stage  at  Bogalusa,  La.,  on  the 
9th.  Additional  heavy  rain  (2  Inches)  on  the  15-18th 
caused  an  additional  rise  to  above  flood  stage  at  Jackson, 
Miss.,  on  the  20th  and  at  Pearl  River,  La.,  on  the  2l8t. 
Heavy  rain  (2  Inches)  on  the  25th  caused  a  further  rise 
to  above  flood  stage  at  Monticello,  Miss.,  on  the  25th. 
The  crests  on  the  26-30th  ranged  from  1.7  feet  above 
flood  stage  at  Monticello  to  6.3  feet  above  flood  stage 
at  Jackson,  Miss.  Flooding  continued  into  April,  except 
at  Monticello  which  receded  within  Its  banks  on  the 
28th.  The  Corps  of  Engineers  estimated  damages  along 
the  Pearl  River  during  March  as  near  $185,000. 

MISSISSIPPI  SYSTEM 
Upper  Mississippi  Basin. — Heavy  snow  accumulated 
over  the  Upper  Midwest  by  midwinter  which  was  one 
of  the  worst  winters  on  record.  Most  of  Minnesota 
received  more  than  double  the  normal  precipitation  for 
the  5-month  period  of  October  through  February.  The 
total  snow  depth  as  of  March  10  averaged  more  than 
20  inches  over  the  northern  one-half  and  southwestern 
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one-third  of  Minnesota.  In  the  northern  one-half  of 
Wisconsin  and  the  northwestern  portion  of  Iowa,  the 
snow  depths  ranged  from  10  to  20  Inches,  The  water 
equivalent  of  the  snow  cover  was  the  heaviest  In  the 
Minnesota  River  Basin  and  ranged  from  4  to  10  Inches. 
In  the  Mississippi  Basin  above  St.  Paul,  Minn.,  the  water 
equivalent  ranged  from  4  to  8  inches.  Below  St.  Paul, 
Minn.,  to  Guttenburg,  Iowa,  the  water  equivalent  of  the 
8now  cover  ranged  from  2  to  5  Inches.  In  the  St. 
Croix,  Chippewa,  and  upper  Wisconsin  River  Basins 
It  ranged  from  5  to  7  Inches  and  in  the  middle  and 
lower  Wisconsin  Basin  from  1  to  5  Inches. 

Precipitation  during  March  In  the  upper  Mississippi 
Basin  continued  the  same  below  normal  pattern  as  in 
February.  The  heaviest  precipitation  occurred  In  the 
southwestern  quarter  of  Minnesota,  the  same  as  in 
February.  New  snow  of  7  to  10  Inches  with  water  equiva- 
lent of  more  than  1  inch  occurred  on  March  19-20  over 
the  Minnesota  area  of  the  upper  Des  Moines  Basin. 
Rains  of  March  23-24  amounted  to  1  Inch  or  more  In 
the  southern  one-third  of  Iowa,  decreasing  to  0.5  Inch 
or  less  over  the  northern  one-third. 

Temperature  wise,  the  first  week  of  March  continued 
the  above  normal  pattern  established  during  the  last 
8  days  of  February.  The  next  9  days  were  below  normal 
followed  by  a  5-day  period  of  above  normal.  The  last 
6  days  of  March  were  below  normal  with  the  last  4  days 
as  much  as  30*  below  normal  In  many  locations. 
Subzero  temperatures  were  prevalent  over  most  of 
Minnesota  with  many  dally  record  minimum  temperatures 
exceeded  on  the  29th,  30th,  and  31st.  Temperatures  were 
actually  the  coldest  of  record  for  so  late  in  the  season. 

The  relatively  warm  temperatures  on  March  17  through 
March  25  caused  considerable  snowmelt  runoff  In  the 
lower  Minnesota  Basin,  and  in  the  Le  Sueur  and  Blue 
Earth  River  Basins.  The  subzero  temperatures  during 
the  last  4  days  of  March  temporarily  stopped  the  melting 
of  the  snowcover.  The  Minnesota  River  at  Mankato, 
Minn.,  crested  at  a  stage  of  18.1  feet,  0.9  foot  below 
flood  stage  on  March  28.  It  receded  to  a  stage  of  14.5 
feet  before  It  started  to  rise  again  on  April  1.  It  rose 
above  flood  stage  at  Jordan  and  Chaska,  Minn.,  on 
March  28  and  at  Savage,  Minn.,  on  March  30.  It  con- 
tinued in  flood  into  AprlL  It  crested  at  Jordan,  Minn., 
4  feet  above  flood  stage  on  March  31  to  April  1.  The 
Trempealeau  River  at  Dodge,  Wis.,  reached,  but  did 
not  exceed,  flood  stage  on  March  26.  The  Klckapoo 
River  at  Steuben,  Wis.,  was  out  of  its  banks  on  the 
25-28th.  The  crest  on  the  27th  was  0.7  foot  above  flood 
stage. 

Warm  weather  over  central  and  southeastern  Iowa  on 
March  15  through  March  23  caused  rapid  erosion  of  the 
snow  cover  over  the  Cedar,  Skunk,  Iowa,  and  lower 
Des  Moines  Basins.  The  snowmelt  runoff  caused  ex- 
tensive flooding  along  the  South  Raccoon  and  North 
Rivers,  the  entire  Skunk  River  System,  the  West  Fork 
of  the  Cedar,  Black  Hawk  Creek,  and  along  the  Iowa 
River  from  Marshalltown,  Iowa,  to  its  mouth.  Cold 
weather  from  March  24  through  the  end  of  the  month 
stopped  further  melting  of  the  snowcover. 

The  Salt  River  at  New  London,  Mo.,  rose  0.9  foot 
above  flood  stage  on  the  25th  and  receded  within  Its 
banks  on  the  same  date.  The  Sangamon  River  at  Rlverton, 
111.,  was  out  of  Its  banks  on  the  25-30th.  The  crest  on 
the  28th  was  2.7  feet  above  flood  stage.  The  Kaskaskla 
River  at  Carlyle  Dam  (TW),  111.,  continued  In  flood  from 
February  3  to  March  13.  The  crest  on  February  21 
was  4.3  feet  above  flood  stage. 

Missouri  Basin.— Ice  Jams  on  the  Sun  and  Teton  Rivers 
and  on  Belt  Creek  in  Montana  caused  localized  flooding 
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and  damage  to  several  bridges  and  other  structures 
during  the  latter  half  of  the  month.  Snowmelt  runoff 
caused  streams  and  creeks  in  the  Great  Falls,  Helena, 
Denton,  and  Dillon,  Mont.,  areas  to  run  at  a  high  level. 
The  high  water  caused  the  death  of  a  4-year  old  boy 
near  Stockett,  Mont.  The  flooding  was  due  to  a  combination 
of  ice  jamming  and  snowmelt  runoff.  Precipitation  was 
generally  light  throughout  the  month  and  was  not  a 
contributing  factor.  Most  of  the  damage  was  due  to  Ice 
piling  against  bridge  piers  and  spans. 

Overflows,  due  to  ice  jamming,  occurred  along  the 
Yellowstone  River  from  Miles  City,  Mont.,  downstream 
to  Sidney,  Mont.,  on  the  19th-21st.  Most  of  the  over- 
flow was  confined  to  low  areas.  The  heaviest  damage 
occurred  to  crops  and  buildings  and  was  estimated  to 
range  from  $200,000  to  $300,000.  Ice  jams  occurred  on 
the  Little  Big  Horn  River,  5  miles  upstream  from  Hardin, 
Mont.  The  overflow  reached  the  Interstate  highway  but 
little  or  no  damage  resulted. 

Ice  jams  on  the  White  River  in  South  Dakota  and  the 
Niobrara  River  in  Nebraska  may  have  caused  some  local 
overflows  but  there  was  no  reported  damage  or  Livestock 
loss.  The  Grand  River  between  Shadehlll  and  Little 
Eagle,  S.  Dak.,  was  near  bankfull  late  in  March  but  did 
not  overflow. 

The  Floyd  River  rose  2  to  3  feet  below  bankfull  at 
Alton,  Iowa,  on  the  27th,  and  near  bankfull  stage  at 
James,  Iowa,  on  the  24th  and  28th.  Minor  rises  also 
occurred  on  the  southern  reaches  of  the  Big  Sioux, 
Vermillion,  and  James  Rivers  during  the  last  few  days 
of  March    but    remained   less  than  one-half  bankfull. 

Temperatures  during  March  were  cold,  particularly 
in  the  eastern  half  of  South  Dakota.  Some  locations 
reported  near  record  low  March  temperatures.  West 
of  the  Missouri  River,  in  South  Dakota,  several  warm 
days  after  mid-March  depleted  most  of  the  snow  cover. 

The  month  began  with  a  snow  cover  ranging  from  5 
inches  in  central  South  Dakota  up  to  about  40  inches  in 
southwestern  Minnesota.  At  the  end  of  March  the  snow 
on  the  ground  measured  a  trace  at  Sioux  City,  Iowa, 
to  12  inches  In  northwestern  Iowa;  10  to  25  Inches  in 
southwestern  Minnesota;  8  to  16  Inches  in  eastern  South 
Dakota;  up  to  5  inches  in  central  South  Dakota;  and  2 
Inches  or  less  in  western  South  Dakota  and  eastern 
Wyoming,  except  at  higher  elevations. 

Changes  in  the  water  equivalent  of  the  snow  cover 
during  March  was  less  pronounced,  as  most  of  the  snow- 
melt was  absorbed  in  the  snow.  At  the  end  of  the  month, 
the  water  equivalent  was  up  to  7  Inches  In  the  Floyd 
River  Basin;  3  to  8  inches  in  the  Big  Sioux  and  Rock 
River  Basins,  with  the  heaviest  amount  in  the  Flandreau, 
S.  Dak.,  area;  4  to  7  inches  in  the  Vermillion  and  James 
Basins;  and  generally  less  than  3  inches  along  the 
Niobrara  River  in  Nebraska  and  the  rivers  west  of  the 
Missouri  River  In  South  Dakota. 

Minor  flooding  occurred  along  the  Elkhorn  River  near 
Scrlbner,  Nebr.,  on  the  21st  due  to  a  minor  ice  jam. 
One  county  road  was  briefly  inundated  in  the  Scrlbner 
area  but  no  damage  resulted.  Near  bankfull  stage  was 
reached  at  Norfolk,  Nebr.,  on  the  21st  and  at  West 
Point,  Nebr.,  on  the  22d.  The  crests  were  1.5  feet  and 
0.8  foot  below  flood  stage,  respectively.  By  the  end 
of  the  month,  rivers  and  streams  with  the  exception  of 
Logan  Creek  were  running  open  and  free  of  ice.  Very 
little  snow  remained  except  in  drifts  and  piles,  although 
there  remained  a  great  deal  of  ponded  water. 

A  heavy  snow  cover  extended  over  most  of  the  Loup 
and  Platte  River  Basins  in  eastern  Nebraska  and  over 
the  Little  Sioux  River  Basins  in  northwestern  Iowa  in 
the  beginning  of  March.    Very  little  snowmelt  occurred 
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during  the  first  half  of  the  month  as  the  temperature 
remained  well  below  normal.  During  the  last  half  of  the 
month,  there  were  three  warm  periods  followed  by 
cool  periods  which  retarded  some  snowmelt.  Some 
runoff  occurred  In  the  lower  reaches  of  most  streams. 
Local  flooding  occurred  In  the  lower  reaches  of  the 
Wood  River  In  Nebraska  but  It  was  confined  mostly 
to  lowlands  and  croplands  with  some  hlghwater  over 
rural  roads.  The  mild  spell  In  mid-March  caused 
snowmelt  In  the  lower  reaches  of  the  Loup  River 
Basin  with  some  lowland  flooding  due  to  Ice  Jams  near 
St.  Paul,  Fullerton,  and  Columbus,  Nebr.,  on  the  19- 
25th.  Minor  Ice  jams  and  flooding  occurred  on  the 
Platte  River  near  Schuyler,  Nebr.  Flood  damage  was 
relatively  minor  and  occurred  mostly  in  the  lower 
reaches  of  the  Loup  River  between  St.  Paul  and  Columbus, 
Nebr. 

There  were  three  rises  to  above  flood  stage  on  the 
Nishnabotna  at  Hamburg,  Iowa.  The  first  rise  occurred 
on  February  25  to  March  4,  the  second,  on  March  17- 
21  and  the  3d,  on  March  25-26.  The  highest  crest 
occurred  on  the  18th  and  was  7.25  feet  above  flood  stage. 
No   major    damage    resulted  from    any   of   the    rises. 

Extensive  flooding  occurred  in  the  upper  Big  Blue 
River  Basin  in  Nebraska  from  snowmelt  on  the  18- 
26th.  Considerable  overflow  developed  on  the  Little 
Blue  River  at  Deweese  and  Falrbury,  Nebr.,  on  the 
18th- 2 1st. 

Turkey  Creek  near  Wllber,  Nebr.,  reached  a  crest 
of  15.3  feet  on  the  20th  which  exceeded  the  10-year 
record  of  14.92  feet  of  March  1960.  The  West  Fork 
Big  Blue  River  near  Dorchester,  Nebr.,  exceeded  the 
11-year  record  of  20.28  feet  of  March  1960  but  fell 
considerably  short  of  the  historical  high  water  mark 
of  24.8  feet  in  July  1950.  Flooding  along  the  mainstem 
of  the  Big  Blue  River  generally  approached  the  last 
heavy  March  overflows  in  1960  as  far  downstream  as 
the  Kansas  border.  Widespread  snowmelt  surface  water 
accumulations  on  the  tributary  streams  drained  off 
very  slowly.  Currents  in  the  tributaries,  carrying 
considerable  ice,  were  quite  slow.  Flooding  developed 
from  2  to  locally  5  inches  of  water  equivalent  in  the 
old  snow  cover.  Precipitation  of  0.5  to  1  inch  on  the 
23d- 25th  in  the  lower  basin  served  principally  to  slow 
falling  stages.  Damages  were  locally  substantial  along 
the  Big  Blue  at  Seward,  Nebr.,  and  on  the  Little  Blue 
In  the  Falrbury  area,  but  generally  losses  were  light 
to  moderate  and  confined  to  the  Nebraska  portion  of 
the  basin. 

The  Blackwater  River  at  Valley  City,  Mo.,  exceeded 
flood  stage  by  7.5  feet  on  the  24th.  It  was  out  of  its 
banks  from  the  23d  to  the  26th.  No  major  damage 
resulted. 

Some  flooding  occurred  along  the  Osage  River  at  Schell 
City,  Mo.,  between  the  26th  and  30th.  The  crest  on  the 
28th  was  3.1  feet  above  flood  stage.  No  damage  of 
consequence  resulted  from  the  overflow. 

Ohio  Basin.--Heavy  rain  on  the  24th  caused  the  Little 
Wabash  River  at  Wilcox,  111,,  to  rise  above  flood  stage 
on  the  25-27th.  The  crest  on  the  26th  was  0.6  foot 
above  flood  stage.  The  Saline  River  at  Harrlsburg,  IlL, 
was  out  of  its  banks  on  the  24-25th.  The  crest  was  3.1 
feet  above  flood  stage  on  the  25th. 

White  Basin.--The  Black  River  at  Black  Rock,  Mo., 
rose  above  flood  stage  on  March  24  and  continued  in 
flood  to  April  1.  The  crest  on  March  25  was  3  feet 
above  flood  stage.  The  Cache  River  at  Patterson,  Ark., 
continued  in  flood  from  December  23  to  March  16. 
The  crest  on  February  1  was  4.3  feet  above  flood  stage. 
It    rose   above  flood  stage  again  on  March  24  and  con- 
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tinued  in  flood  Into  April  The  highest  stage  reached 
on  March  31  was  1.2  feet  above  flood  stage.  The  White 
River  at  Georgetown,  Ark.,  continued  in  flood  from 
January  31  to  March  10.  The  crest  on  February  4 
was  5.7  feet  above  flood  stage.  At  Des  Arc,  Ark.,  it 
continued  in  flood  from  January  30  to  March  2.  The 
crest  on  February  5  was  6.5  feet  above  flood  stage. 
At  Clarendon,  Ark.,  it  rose  above  flood  stage  on  Decem- 
ber 27  and  continued  in  flood  into  April.  The  crest 
on  February  7  was  6  feet  above  flood  stage  and  3  feet 
higher  than  in  January.  At  St.  Charles,  Ark.,  it  continued 
in  flood  from  January  3  to  March  21.  The  crest  on 
February  12  was  5.1  feet  above  flood  stage  which  was 
considerably  higher  than  in  January.  Overflow  on  the 
White,  Black,  and  Cache  Rivers  was  light  and  caused 
only  minor  damage. 

Arkansas  Basin. — Light  flooding  occurred  on  the  Little 
Caney  River,  Bird  Creek,  Neosho,  Illinois,  Fourche 
Maline,  and  Poteau  Rivers  in  Oklahoma  on  the  23d- 
27th.  This  was  the  first  flooding  in  the  northern  areas 
since  March  and  April  1968.  Some  flooding  occurred 
along  the  other  streams  within  the  last  2  months. 
No  damages  were  reported  as  the  areas  affected  were 
mostly  lowlands. 

Red  Basin.  —  The  Sulphur  River  at  Naples,  Tex.,  con- 
tinued In  flood  from  February  20  to  March  4.  The 
crest  on  February  25  was  6.6  feet  above  flood  stage. 
Further  upstream  at  Hagansport,  Tex.,  the  Sulphur  rose 
above  flood  stage  on  March  3  and  continued  in  flood  to 
March  12.  The  crest  on  March  4  was  3.5  feet  above 
flood  stage.  There  were  three  other  rises  at  Hagansport, 
Tex-,  to  above  flood  stage  during  March,  namely,  15th- 
22d,  23d-27th  and  31st-Aprll  2.  The  crests  on  the  18th 
and  24th  were  the  highest  and  about  7.5  feet  above  flood 
stage.  It  rose  above  flood  stage  again  at  Naples,  Tex., 
on  March  20  and  continued  in  flood  to  April  3.  The 
crest   on   March    28    was    5.2    feet    above  flood  stage. 

Further  to  the  north  in  southeastern  Oklahoma,  the 
Blue,  Clear  Boggy,  and  Klamlchl  Rivers  rose  2  to  3  feet 
above  flood  stage  on  the  24- 26th.  Light  flooding  oc- 
curred on  Cypress  Creek  at  Jefferson,  Tex.,  on  March 
22-April  7. 

Atchafalaya  Basin. — The  Atchafalaya  River  at  Morgan 
City,  La.,  was  out  of  banks  from  February  22  to  March 
8.  There  were  two  crests,  the  higher  of  which  was 
0.3  foot  above  flood  stage.  No  damage  resulted  from 
the  minor  flooding. 

WEST  GULF  OF  MEXICO  DRAINAGE 
The  Calcasieu  River  at  Hlneston,  La.,  rose  above  flood 
stage  on  March  17  and  continued  in  flood  to  March  24. 
It  crested  on  the  19th,  2.2  feet  above  flood  stage. 
The  Sabine  River  in  northeastern  Tex.,  rose  above 
flood  level  at  Gladewater,  on  February  18  and  at  Mineola, 
Tex.,  on  February  22.  It  continued  in  flood  at  Glade- 
water until  March  9  and  at  Mineola  until  March  13.  It 
rose  out  of  its  banks  at  Longview,  Tex.,  on  March  5  and 
receded  within  its  banks  on  March  10.  Heavy  rains  caused 
additional  flooding  in  the  headwaters  and  in  the  middle 
and  lower  reaches  between  March  16  and  March  24. 
Flooding  continued  into  April.  Crests  ranged  up  to  7  feet 
above  flood  stage  at  Gladewater. 

Flooding  continued  from  February  over  the  lower 
Sabine,  the  Neches,  the  lower  Trinity,  and  the  San 
Jacinto  Basins  in  Texas.  The  Trinity  at  Liberty,  Tex., 
receded  within  its  banks  on  the  2d  and  the  Neches  at 
Beaumont  on  the  3d.  Heavy  rains  on  the  15th  to  the  18th 
and  on  the  23d  and  24th  caused  additional  flooding  on 
these  streams.  The  Angelina  River  near  Alto,  Tex., 
rose   to   flood    stage   on   the    20th  and  continued  at  that 
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level  to  the  21st.  The  Navasota  River  near  Easterly, 
Tex,,  exceeded  flood  stage  by  about  2  feet  on  the 
16-20th  and  again  on  the  25-28th.  The  San  Jacinto 
at  Lake  Houston,  Tex.,  exceeded  the  spillway  elevation 
from  December  1  into  April,  The  crest  of  46.2  feet 
on   the    19th  was  0.5  foot  lower  than  on  February  23. 

Heavy  rainfall  from  the  14th  through  the  16th  caused 
some  m'.nor  flooding  of  the  Guadalupe,  Navidad,  and 
Lavaca  River  lowlands  between  the  16th  and  20th. 
The  rainfall  ranged  from  2  inches  to  about  3.5  inches. 
No  damage  was  reported. 

PACIFIC  SLOPE  DRAINAGE 

March  was  a  dry  month  over  California  with  generally 
less  than  50%  of  normal  precipitation.  Much  of  the 
precipitation  in  mountain  areas  was  in  the  form  of 
snow. 

High  flows  continued  on  the  San  Joaquin  River  through 
March,  due  largely  to  reservoir  releases  to  provide 
storage  space  for  snowmelt  runoff  later  this  season. 
The  San  Joaquin  River  at  Mendota,  Calif.,  was  above 
flood  stage,  but  well  within  the  levee  system  much  of 
the  month.  Due  to  release  of  water  from  the  Terminus, 
Success,  and  Isabella  Reservoirs,  the  flooding  in  the 
normally  dry  Tulare  Lake  Basin  increased  markedly. 

The  San  Joaquin  River  at  Vernalls,  Calif.,  receded 
below  the  danger  level  of  29  feet  on  March  19  for  the 
first  time  since  mid-January.  By  the  end  of  March, 
the  river  had  only  dropped  0.6  of  a  foot  below  the 
danger  level.  The  river  was  still  too  high  to  permit 
reconstruction  of  damaged  levees  and  drainage  of  the 
flooded  areas  near  Vernalls,  Patterson,  and  the  mouth 
of  the  Stanislaus. 

A  moderate  crest  moved  down  the  Sacramento  River 
early  in  the  month.  Very  slowly  falling  stages  followed 
as  reservoir  operators  maintained  substantial  releases 
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to  drop  back  to  required  flood  control  space  or  below. 
Overflow  occurred  at  Colusa,  Tisdale,  and  Fremont  Weirs 
in  the  beginning  of  the  month,  but  by  the  9th,  overflow 
had  ended  at  all  weirs. 

In  the  delta  on  flooded  Sherman  Island  pumping  was 
continuing  with  the  water  level  dropping  about  0, 1  foot 
per  day.  Since  the  levee  closure  the  water  level  had 
decreased  about  5  feet.  In  parts  of  the  island,  the  water 
level  had  been  almost  20  feet  deep, 

Columbia  Basin. — Snow  course  measurements  made 
near  the  end  of  March  by  the  Soil  Conservation  Service 
indicated  the  basin  snowpack  to  range  from  near  to  well 
above  average.  Near  average  water  equivalent  was  noted 
at  courses  in  the  upper  Okanogan,  headwaters  of  the 
Columbia  in  British  Columbia,  western  Montana,  and 
the  upper  Snake  River  in  Wyoming, 

The  snowpack  in  southern  Idaho  ranged  from  125% 
to  175%  of  the  April  1  average.  In  Oregon,  snowcover 
ranged  from  115%  of  average  in  northeastern  Oregon 
and  the  upper  Deschutes  to  165%  in  southeastern  Oregon. 
Washington  Cascade  snow  courses  showed  a  water 
equivalent  of  125%  to  175%  of  the  15-year  April  1 
average,  and  in  northeast  Washington  and  northern  Idaho 
water  equivalent  of  the  existing  snowpack  was  about 
130%  of  average. 

Minor  streams  approached  flood  stage  in  eastern  Idaho. 
Low-lying,  poorly  drained  sections  in  Minidoka,  Butte, 
and  Jefferson  Counties  and  adjacent  areas  were  sub- 
jected to  considerable  surface  flooding  during  March, 
closing  roads  and  overflowing  farmland. 

March  was  a  cool,  dry  month  in  the  lower  Columbia 
Basin.  As  a  consequence,  monthly  streamflow  was 
generally  below  average,  A  week-long  warm  spell 
towards  the  end  of  March  in  the  interior  sections 
increased   streamflows   which   continued   into   April. 
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(All  dates  in  March  unless  otherwise  specified) 
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Rivei  and  station 


ATLANTIC  SLOPE  DRAINAGE 
Rockway;   Boonton,  N.  J. 
Ramapo:  Mahwah,  N,  J. 
Passaic:   Chatham,  N.  J. 
Millstone:   Blackwells  Mills,  N.  J 
Raritan:   Manvllle,  N.  J. 

Bound  Brook,  N.  J. 
Roanoke:   Randolph,  Va, 
Neusc:   Neuse,  N.  C. 

Smithfleld,  N.  C. 

Goldsboro,  N.  C. 


Cape  Fear:   Wm.  0.  Huske  L&D  (nr) 
Tarheel,  N.  C. 


Lock  No.  2, 
Ellzabethto 


Rocky:   Norwood,  N.  C. 
Lumber:   Lumberton,  N.  C. 


Little  Pee  Dee;   Galivants  Ferry, 
S.  C. 
Pee  Dee:   Peedee,  S,  C. 

Saluda:   Chappells,  S.  C. 
Broad:   Blair,  S.  C. 

Savannah:   Clyo,  Ga. 
Satllla:   Atkinson,  Ga, 

EAST  GULF  OP  MEXICO  DRAINAGE 
Apalachlcola:   Blountstown,  Fla. 
East  Fork  Tombigbee:   Fulton,  Miss 
Tomblgbee:   Jackson  L&D,  Ala, 
Pearl:   Jackson,  Miss. 
Monticello, 
Bogalusa,  La. 
Pearl  River,  La. 
MISSISSIPPI  SYSTEM 
Upper  Mississippi  Basin 
Minnesota:   Jordan,  Minn. 
Chaska,  Minn, 
Savage,  Minn. 
Trempealeau:   Dodge,  Wis. 
Klckapoo:   Steuben,  Wis. 
Shell  Rock:   Marble  Rock,  Iowa 
West  Fork  Cedar:   Flnchford,  Iowa 
Black  Hawk  Creek:   Hudson,  Iowa 


Flood 
stage 


Iowa;      Marshallto 


Iowa 


Wapello,  Iowa 
North  Skunk:   Sigourney,  Iowa 
Skunk:   Ames,  Iowa 

Oskaloosa,  Iowa 
Brighton,  Iowa 
Boone:   Webster  City,  Iowa 
North  Racoon:   Jefferson,  Iowa 
South  Racoon:   Redfield,  Iowa 
Racoon:   Van  Meter,  Iowa 


Ft 
4 

8 

6 

7 

12 


20 

18 

698 

7 


Above  Good  atagea 
-datea 


20 

20 

Jan.      23 


Apr. 
Apr. 


Apr. 


Apr, 
Apr. 


Stage 


1/ 


Ft 

E5.2 

9.0 

6.15 

10.35 

13.15 

#10.0 

22.5 

15.5 
14.5 

16.6 
16.0 

15.7 
15.3 


48.8 
45. S 

26.1 
23.5 

17.35 

8.5 
8.8 
9.8 
10.8 
11.2 
10.2 
10.0 


9.0 

21.9 
20.2 
20.3 


16.5 
16.0 

#12.5 

15.1 

16.75 

16.7 

44.1 

24.3 

20.7 

18.75 

14.0 


1/ 
1/ 
1, 

26 

28 

28 

27 


1/ 
22 
21 
25 
27 


28.2 

32.6 

■16.9 

7.0 

8.7 

4.5 

13.7 

15.2 
12.95 

17.7 
16.1 

11.9 

17.0 

12.1 

18.2 

15.3 

11.55 

15.9 

16.6 

17.6 


Jan.      31 
Feb. 12-13 
Feb. 


20 
25 

r.         3 

30 

28 
25 
28,29 
30 
26 
29 
28 


Apr. 

23 

Apr. 

15 

Apr. 

15 

26 

27 

25 

River  and  station 


MISSISSIPPI  SYSTEM 

Racoon:   Des  Moines  (SW  18th  St.), 

Iowa 
North;   Norwalk,  Iowa 


Des  Moines:   Boone,  Iowa 

Des  Moines  (SE  14th 

St.) ,  Iowa 
Tracy,  Iowa 

Ottumwa,  Iowa 

Salt:   New  London,  Mo. 

Sangamon:   Rlverton,  111. 

Kaskaskla;   Carlyle  Dam  {TW),I11 

Missouri  Basin 

Yellowstone:   Miles  City,  Mont. 

Glendive,  Mont. 

Sidney,  Mont. 

Wood:   Gibbon,  Nebr. 

Alda,  Nebr. 

Grand  Island,  Nebr. 

Loup:   Columbus,  Nebr. 

Nishnabotna:   Hamburg,  Iowa 

Buffalo  Creek:   Jamestown,  Kans. 

Lincoln  Creek;   Seward,  Nebr. 

West  Fork  Big  Blue:   Dorchester 
7NW,  Nebr. 
Turkey  Creek;   Wllber,  Nebr. 

Little  Blue:   Deweese,  Nebr. 

Falrbury,  Nebr. 

Big  Blue:   Surprise,  Nebr, 
Ulysses,  Nebr. 
Staplehurst,  Nebr. 
Seward,  Nebr. 
Crete,  Nebr. 
Beatrice,  Nebr. 
Barneston,  Nebr. 
Blue  Rapids,  Kans. 

Blackwater;   Valley  City,  Mo. 
Osage;   Schell  City,  Mo. 

Ohio  Basin 
Little  Wabash:   Wilcox,  111. 
Saline;   Harrlsburg,  111. 

White  Basin 
Black;  Black  Rock,  Mo. 
Cache;   Patterson,  Ark. 

White;   Georgetown,  Ark. 
Des  Arc,  Ark. 
Clarendon,  Ark. 

St.  Charles,  Ark. 

Arkansas  Basin 
Little  Caney:   Copan,  Okla. 
Bird  Creek:   Sperry,  Okla. 
Owasso,  Okla. 
Neosho:   Commerce,  Okla. 
Illinois;   Watts,  Okla. 
Fourche  Mallne;   Red  Oak,  Okla. 
Poteau:   Panama,  Okla. 


Flood 
stage 


21 
14 
10 
19 
13 
423.5 


Above  flood  stages 
-dates 


(Feb. 

( 

( 


18 
18 

16 

18 

1101 

20 
25 

16 
13 

14 
7 


21 
24.5 


Dec. 

23 

24 

Jan. 

31 

Jan. 

30 

Dec. 

27 

20 
27 

26 

1/ 
1/ 
i/ 

25 

30 

13 


Stage 


21.4 
18.3 

12.8 

26.3 

15.55 

10.4 

19.9 

15.7 

427.8 

16.15 

62.8 

21.0 

15.8 

11.6 

5.15 

13.45 

21.5 

25.25 

19.3 

16.4 
17.6 

22   |»17.7 

20.5 


19 
25 


27 
28 
28 
25 
28 


16 
1/ 


Feb. 
Feb. 


11.1 
10.6 

8.9 

19.4 

>19.6 

1118.6 

27.35 

23.15 

22.55 

1105.7 
1102.3 

27.5 

28.1 

16.6 
16.1 


20 

20 

19 

18,19 
21 


20 
20 
20 


11.3 
8.2 


26.7 
30.5 


29.0 
32.0 


26.0 
30.1 


21.8 

25.7 

27.8 

18.6 

14.5 

16.15 

26.1 


Feb. 
Feb. 


Jan, 
Feb. 


Jan. 
Feb. 


27 
22 


26 
25 


5 
7-9 


25 
24 
25 
25 
24 
24 
24 


FLOOD  STAGE  DATA 


(All  dates  In  March  unless  otherwise  specified) 
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Rjver  and  atataon 


MISSISSIPPI  SYSTEM 
Red  Basin 
Blue:   Blue,  Okla. 
Clear  Boggy:   Caney ,  Okla. 
Klamlchl:   Belzonl,  Okla. 
Sulphur:   Hagansport,  Tex. 

Naples,  Tex, 
Cypress  Creek:   Jefferson,  Tex. 

Atchafalava  Basin 
Atchafalaya:   Morgan  City,  La. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Calcasieu:   Hineston,  La. 
Lake  Fork  Creek:   Quitman,  Tex. 

Sabine:   Edgewood,  Tex. 
Mineola,  Tex. 

Gladewater,  Tex. 

Longvlew,  Tex. 

Logansport ,  La. 
Bon  Wler,  Tex. 
Deweyvllle,  Tex. 


Flood 
•tags 


19 
28 


28 
17 
14 


Above  flood  atagM 
-data* 


To- 


Apr. 


Apr. 

Apr. 

Apr, 

Apr. 
Apr. 


Stage 


23.8 

21.3 

30.2 

41. S 
45.45 
45.4 
41.8 

28.6 

18.9 


17.0 
17.2 


15.1 
17.6 


28.0 
33.0 


25.4 
30.0 


1/#19.9 


Date 


24 

24 

4 

18 

24 

Apr.        1 

Feb.      25 

24,25 


Feb.  22-21 
Feb.  28 
Mar.        6 


Apr. 


*     Provisional 
ff     Highest  stage  observed 
1/  Continued   at    end   of  month 
E      Estimated 


River  and  slabon 

Flood 

Above  flood  itagM 
-datM 

Ciart* 

•taga 

Fron: 

To- 

Stag* 

Dal* 

WEST  GULF  OF  MEXICO  DRAINAGE 

Ft 

Ft. 

Angelina:      Alto  8E,   Tex. 

19 

20 

21 

#19.0 

20 

Neches:      Alto  8SW,   Tex. 

16 

15 

i/#18.5 

28 

Rockland,  Tex. 

22 

19 

24 

#23.5 

21 

Beaumont,    Tex. 

5 

Feb. 

25 

3 

1/ 

6.7 

Feb. 

28 

22 

6.6 

24 

,25 

Trinity:      Rosser,   Tex. 

26 

18 

20 

27.55 

18 

Trinidad,   Tex. 

28 

18 

29 

3S.4 

22 

Long  Lake,   Tex. 

35 

20 

Apr.        2 

40.0 

29 

Liberty,    Tex. 

24 

Feb. 

23 
17 

2  ]#25.1 
1M27.7 

Feb. 

27 
23 

Moss  Bluff,   Tex. 

4 

Feb. 

21 

1/ 

7.2 
7.8 

Feb. 

28 
24 

San  Jacinto:      Lake   Houston,    Tex. 

44.5 

Dec. 

1 

l/ 

45.3 

Dec. 

3 

44.8 
46.7 
46.2 

Jan. 17 
Feb. 

-19 
23 
19 

Navasota:       Easterly   7NE,    Tex. 

14 

16 

20 

#15.8 

18 

25 

28 

#16.2 

26 

Navidad:      Ganado,    Tex. 

21 

16 

19 

26.6 

17 

Lavaca:      Edna,   Tex. 

21 

17 

18 

21.4 

18 

Guadalupe:       Victoria,    Tex. 

21 

17 

20 

26.0 

20 

PACIFIC  SLOPE  DRAINAGE 

San  Joaquin:      Vernalis,   Calif. 

34 

Jan. 

22 
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8,9 

25 

19,207 

-56.1 

31 

5.7 

30 

19,161 

-56.6 

26 

10.5 

30 

19.329 

-60.0 

27 

16.2 

50 

20.352 

-55.5 

5.3 

29 

20,389 

-59.5 

6,8 

25 

20,366 

-55.9 

32 

4,6 

29 

20,323 

-56.6 

28 

8.5 

30 

20,470 

-59.2 

27 

12.5 

40 

30 

21.775 

-55.1 

4.5 

25 

21,769 

-59.2 

4,5 

24 

21.790 

-35.8 

36 

3,0 

29 

21.746 

-55.3 

29 

5,5 

30 

21,672 

-56.4 

27 

11.3 

30 

29 

23.612 

-55.4 

02 

3.0 

23 

23,596 

-57.6 

3,3 

24 

23.622 

-55.7 

04 

4,0 

28 

23.584 

-55.0 

31 

3,6 

30 

23,686 

-56.9 

28 

8.1 

25 

29 

24.775 

-55.0 

04 

3.5 

21 

24,746 

-56.9 

2,1 

23 

24.786 

-55.6 

05 

4,5 

27 

24,751 

-54.4 

33 

2,6 

30 

24,644 

-56.6 

28 

6.5 

20 

27 

26.200 

-54.0 

04 

4.4 

19 

26,162 

-55.8 

2.6 

23 

26.211 

-54.6 

05 

5,3 

27 

26.183 

-53.6 

36 

2,2 

29 

26,263 

-54.6 

27 

6.1 

15 

21 

26.065 

-52.1 

05 

4.9 

17 

26,012 

-52.6 

2.5 

20 

26,066 

-52.1 

06 

6,9 

26 

26,036 

-51.7 

01 

3.6 

28 

26,127 

-50.6 

28 

6,6 

10 

11 

30.735 

-47.6 

19 

30.716 

-46,2 

06 

7,2 

22 

30.692 

-46.3 

36 

3.2 

24 

30,606 

-43.0 

27 

13.4 

7 

7 

33.091 

-43,4 

12 

33.079 

-43.2 

15 

33,249 

-36.4 

5 

5 

35.370 

-42.4 

•                  0U4",     HiRI4"4     IS. 

HILO.     Hirfan 

HUMINCTQN    w,    V4 

»       INTERNATIONAL    FALIS, 

HINN. 

JACKSON,    HISS, 

1001    HP 

1017    MS 

987  we 

974    HP 

1006    HP 

SURP4CE 

31 

HI 

24.2 

21.3 

08 

4.4 

31 

11 

19.6 

17,5 

1.6 

31 

246 

-1.6 

-5,2 

27 

1,2 

31 

360 

-11.4 

-16,5 

34 

1.3 

31 

100 

5.5 

2.3 

07 

.8 

1000 

117 

08 

4.8 

31 

158 

20.0 

17,2 

.6 

31 

142 

31 

158 

31 

146 

04 

1,4 

950 

565 

21.4 

16.6 

08 

10. 0 

31 

597 

17.0 

15,2 

3.3 

31 

553 

.9 

-6,4 

3.1 

31 

553 

-9.3 

-13,6 

34 

2,5 

31 

566 

6.4 

-.4 

01 

,8 

900 

1.033 

18.8 

14,2 

0« 

10. 0 

31 

1,060 

13.6 

12,2 

4.3 

31 

987 

-2.0 

-6.4 

4.8 

31 

970 

-9.9 

-14.7 

33 

3.5 

31 

1.010 

4.6 

-2.6 

4,1 

650 

1.523 

16.2 

6,9 

OS 

9.3 

31 

1,541 

10.9 

9,2 

3.0 

31 

1,439 

-4.5 

-11.9 

6.3 

31 

1,410 

-11.1 

-16.7 

32 

4.7 

31 

1.475 

3,2 

-6,1' 

6.5 

BOO 

2.037 

14.6 

,2 

OS 

7.5 

31 

2,044 

7.9 

4,0 

2.0 

31 

1.915 

-6.5 

-14.1 

8.3 

31 

1,875 

-12.1 

-19,9 

32 

5.9 

31 

1,966 

1.6 

-8.0 

9.8 

750 

2.5B4 

13.9 

-7.2 

09 

6.7 

31 

2.580 

7.0 

-4,0 

1.2 

31 

4.416 

-6.3 

-17.6 

10.5 

31 

2,363 

-13.5 

-23.5 

32 

6,7 

31 

2.477 

-.7 

-10.6 

11.9 

700 

3.161 

12.2 

-11.3 

09 

6.2 

31 

3,142 

4.7 

-12,3 

05 

1.1 

31 

2,952 

-10.4 

-21,5 

12.6 

31 

2,690 

-16.0 

-26.1 

32 

7.5 

31 

3.033 

-3,3 

-14,5 

13.9 

650 

3.777 

9.3 

-14,6 

08 

5.0 

31 

3.738 

1.5 

-14.8 

.3 

31 

3.517 

-13.0 

-24,7 

14.6 

31 

3,441 

-16.5 

-26,4 

32 

8,4 

31 

3.612 

-6.1 

-16,6 

16.6 

600 

4,435 

5.3 

-17,4 

09 

4.8 

31 

4.383 

-2.2 

-19.2 

2.0 

31 

4.127 

-16.2 

-28,9 

16.0 

31 

4,036 

-21.9 

-31,0 

31 

10.1 

31 

4.239 

-9.5 

-22,9 

19.8 

550 

31 

6.135 

.6 

-20,9 

09 

4.4 

31 

5.061 

-6.4 

-23.6 

4.3 

31 

4.773 

-20.1 

-32,2 

17.7 

31 

-4.666 

-25.6 

-36,4 

31 

11.8 

31 

4.901 

-13.5 

-26,4 

23.3 

500 

5.696 

-4.3 

-25,1 

10 

4.4 

31 

5.808 

-11.7 

-29,0 

6.7 

31 

5.476 

-24.3 

-36,6 

20.9 

31 

5.359 

-30,0 

-39,3 

31 

12.8 

31 

5.626 

-16.5 

-30.3 

25.5 

450 

6.713 

-9.9 

-29,6 

10 

3.6 

31 

6. 596 

-17.6 

-34.1 

6.9 

31 

6.231 

-29.9 

-42,0 

24,8 

31 

6,095 

-35,1 

-43.0 

31 

14.4 

31 

6.396 

-24.0 

-36.1 

29.7 

400 

7.615 

-15.7 

-34.9 

13 

2.8 

31 

7,477 

-24.1 

-39,0 

13,5 

3! 

7.067 

-36,0 

-46,9 

27.3 

31 

6.915 

-40.6 

-45.6 

30 

16.2 

31 

7.256 

-29.7 

-40,9 

34.6 

350 

8.609 

-22.4 

-40,4 

08 

.2 

30 

8.437 

-30.7 

-44,3 

19,1 

31 

7.981 

-42.6 

-50.2 

30.8 

31 

7.612 

-46.7 

30 

16.4 

31 

8.195 

-36.0 

-45.2 

41.0 

300 

9.723 

-30.7 

-46,9 

28 

3.3 

30 

9.516 

-36.9 

-46,4 

27,0 

31 

9,008 

-48.2 

36.6 

31 

6.820 

-53.2 

30 

16,6 

31 

9.251 

-43.0 

-46.3 

47.9 

250 

I0.9f7 

-41.0 

-53,7 

27 

5.1 

30 

10.760 

-44.4 

-52,2 

35,8 

31 

10.197 

-52,1 

40.0 

31 

9.962 

-57.4 

30 

15,2 

31 

10,459 

-50.5 

65.4 

200 

12.4*4 

-53.0 

26 

7.5 

30 

12,226 

-53.6 

39.5 

31 

11,634 

-53.4 

40.3 

31 

11.394 

-55.7 

30 

13,5 

31 

11.894 

-56.1 

67.6 

175 

13.310 

-59.8 

25 

7.3 

30 

13.075 

-56.5 

39.4 

31 

12.494 

-53.0 

39.2 

31 

12.246 

-53.9 

30 

12.9 

31 

12.740 

-57.6 

65.6 

150 

14,258 

-67.1 

25 

7,2 

30 

14.032 

-64,0 

36.7 

31 

13.487 

-53.5 

34.9 

31 

13.240 

-53.0 

30 

12.0 

31 

13.710 

-59.0 

47.7 

125 

15.335 

-75.3 

27 

5,3 

30 

15.134 

-69.2 

28.3 

31 

14,657 

-54.9 

32.3 

31 

14.415 

-53.1 

30 

11.4 

31 

14.648 

-60.9 

42.3 

100 

16.604 

-«2.0 

27 

1,6 

29 

16.456 

-72.8 

19.5 

31 

16,078 

-56.7 

26.7 

31 

15.851 

-53.6 

30 

10.9 

31 

16.228 

-63.3 

33.8 

SO 

17.645 

-B3.9 

10 

3,7 

29 

17.761 

-73.9 

11.1 

31 

17,490 

-57.3 

22.0 

31 

17.264 

-54.1 

29 

9.3 

31 

17.592 

-64.6 

25.9 

70 

16,590 

-80.3 

10 

4,7 

29 

16.545 

-71.2 

7.1 

31 

16,335 

-57.5 

19.6 

31 

16.140 

-54.1 

29 

6,7 

31 

18.406 

-64.3 

20.6 

*0 

19.479 

-72.6 

n 

7,1 

29 

19,467 

-67,2 

3.6 

31 

19,307 

-57,7 

16.6 

31 

19.129 

-64,1 

30 

7.2 

30 

19.356 

-63.6 

15.0 

50 

20.569 

-66.1 

10 

10,7 

29 

20,577 

-63.6 

.6 

31 

20,460 

-57,3 

12.6 

31 

20.299 

-54.1 

31 

6.3 

30 

20.480 

-61.0 

12.7 

40 

21.935 

-63,0 

10 

12,1 

28 

21,954 

-62.2 

1.1 

30 

21,872 

-57,4 

8.8 

31 

21.731 

-54.1 

32 

4.0 

29 

21.675 

-69.3 

11.2 

30 

23.730 

-57.4 

10 

3.4 

28 

23,745 

-58,9 

2.4 

30 

23,696 

-56,0 

7.4 

31 

23,574 

-54.6 

34 

3.7 

29 

23.663 

-57.7 

9.6 

25 

24.903 

-52.9 

25 

2.8 

24 

24,691 

-55.. « 

2.3 

30 

24,860 

-55,6 

6,5 

31 

24,741 

-54,3 

01 

3.3 

29 

24,836 

-56.6 

9.7 

20 

26.354 

-49.2 

27 

10. 0 

19 

26,336 

-50.6 

4.0 

27 

26,268 

-54,0 

6,7 

31 

26,175 

-53.3 

02 

3.2 

26 

26,258 

-54,9 

10.0 

15 

26.2S6 

-46.0 

29 

13.3 

17 

26,239 

-45.7 

9.1 

19 

28.142 

-50.8 

4,7 

29 

26,032 

-51.4 

03 

4,7 

21 

26,122 

-50.3 

9.3 

10 

30.993 

-42.3 

27 

14.3 

11 

30,957 

-40.9 

12 

30.641 

-44.3 

6,9 

27 

30,687 

-47.8 

04 

5.2 

19 

30,616 

-41.6 

16.0 

7 

16 

33.429 

-36.6 

2' 

12.9 

23 

33,056 

-44.4 

03 

6.0 

7 

33.258 

-35.1 

5 

9 

35,798 

-30.7 

13 

35,276 

-41.9 

33 

6.2 

4 

_ 

8 

36,793 

-39.3 

J»C«SONVILLE,    FL« 

. 

JUHN    F,    KENNEOV    IM,    i 

P    NY 

jnH'JS70N     IS.»     P4CIFI 

:    AREA 

KEY    WEST,     FU. 

KING    SAL-O^,     ALASKS 

1017    f^ 

1013    HP 

1015   MS 

1015    HP 

1005    H» 

SURFACE 

31 

5 

8.1 

5.9    30 

2.2 

31 

5 

.6 

-6,1 

30 

3.7 

31 

3 

20,0 

07 

7.9 

26 

3 

16.9 

13,5 

02 

1.8 

31 

15 

-3.S 

-e.o 

11 

1.5 

1000 

31 

143 

10.2 

4.3 

31 

2.7 

31 

106 

5.4 

31 

136 

19.3 

07 

9,0 

26 

131 

16.7 

14,6 

04 

2.6 

31 

50 

11 

1.7 

950 

31 

565 

9.0 

1.5 

31 

3.4 

31 

517 

-1.6 

-8,0 

6.9 

31 

584 

17,6 

OR 

10.3 

26 

566 

16.0 

12.1 

12 

1.2 

31 

455 

-3.  1 

-7.3 

13 

3.9 

900 

31 

1.015 

6.9 

-1.5 

29 

5,0 

31 

947 

-3.4 

-10,1 

7.7 

31 

1.046 

13,6 

08 

10,4 

26 

1,030 

14.3 

7,2 

23 

2.4 

31 

684 

-5.2 

-9.4 

13 

4.4 

850 

31 

1.483 

5.7 

-5,5 

27 

7,3 

31 

1.397 

-5.2 

-12,5 

7.6 

31 

1.532 

9,5 

08 

9.3 

26 

1.513 

13.6 

-(4 

24 

5,5 

31 

1.331 

-7.6 

-12,0 

16 

4.7 

aoo 

31 

1.978 

4.4 

-10,0 

27 

9.6 

31 

1.672 

-6.9 

-15.0 

8.2 

31 

2.041 

3,6 

09 

7.9 

26 

2,022 

12.0 

-I. 6 

25 

7,2 

31 

1.601 

-10.2 

-14,6 

17 

5.0 

750 

31  1    2>49B 

2.7 

-13,4 

27 

13.7 

31 

2.372 

-9.1 

-16,4 

10.? 

31 

2.581 

-5,4 

07 

5,9 

26 

2.559 

9.4 

-6.1 

25 

9.3 

31 

2.295 

-12.6 

-16,0 

16 

4.5 

700 

31      3.059 

.5 

-16.3 

27 

17.2 

31 

2.905 

-11.2 

-18,4 

13.0 

31 

3.149 

-13,3 

06 

3,9 

26 

3.129 

6.3 

-9.6 

26 

12.4 

31 

2.820 

-15.7 

-20,7 

16 

4.1 

650 

31 

3.642 

-3.0 

-18.0 

27 

19.4 

31 

3,470 

-14.0 

-22,2 

14.8 

31 

3.752 

-18,3 

04 

1.5 

26 

3.729 

3.2 

-13,3 

26 

15.5 

31 

3,373 

-19.0 

-24, 1 

19 

3.8 

600 

31 

4.281 

-6.8 

-20. 6 

27 

22.5 

31 

4,075 

-17.2 

-25,4 

16.0 

31 

4,404 

-21,7 

35 

2.1 

2* 

4.376 

-.3 

-16,6 

26 

18.2 

31 

3.967 

-22.9 

-26,3 

20 

4.2 

550 

31 

4.942 

-10.9 

-24.7 

27 

26.1 

31 

4.719 

-21.0 

-31.1 

17.1 

31 

5,092 

-3.  1 

-24,9 

32 

5.0 

26 

6,065 

-4.5 

-19.4 

26 

21.3 

31 

4.595 

-26.8 

-32.  I 

20 

4.7 

500 

31 

5.663 

-15,6 

-27.6 

27 

29,4 

31 

5,421 

-25.5 

-35,9 

18.6 

31 

5,646 

-7,  9 

-28,3 

31 

8.0 

26 

5.614 

-9.1 

-23.0 

26 

24.1 

31 

5.283 

-31.2 

-37.4 

21 

5.3 

450 

30 

6.459 

-20.8 

-32.2 

27 

34.9 

31 

6.172 

-30.6 

-40,6 

20.2 

31 

6,650 

-13.1 

-32.6 

31 

10.7 

26 

6.617 

-14.4 

-26,4 

26 

26.9 

31 

6.016 

-36.3 

-42.2 

21 

5.9 

400 

30 

7,332 

-26.4 

-37,2 

27 

40.7 

31 

7,005 

-36.7 

-45,3 

21.2 

31 

7,545 

-19.1 

-37.2 

30 

14.8 

26 

7.605 

-20.5 

-33.3 

26 

30.6 

31 

6.631 

-42.1 

-43.6 

21 

6.9 

350 

30      i>Zfb 

-32.2 

-42.8 

27 

44.9 

31 

7,917 

-43.0 

-45,3 

26.0 

31 

6,526 

-25,6 

-42.4 

29 

18.7 

26 

6.4PC 

-27.3 

-41,8 

26 

34.4 

31 

7.723 

-48.1 

22 

7.8 

300 

30'    9.357 

-39.7 

-46.2 

27 

48,9 

31 

8,942 

-49,3 

32.0 

31 

9,624 

-33,6 

-49,3 

28 

24.6 

26 

9.571 

-35.7 

-49,6 

26 

36.9 

31 

8.728 

-52.4 

23 

9.5 

250 

3O'10.582 

-47,8 

27 

54.6 

31 

10,126 

-52.9 

35.7 

31 

lo,e»o 

-42.2 

28 

30.4 

26 

10.314 

-45.1 

26 

41.5 

30 

9,900 

-52.6 

23 

9.8 

200 

3OJ12.030 

-54.8 

27 

58.8 

31 

11.566 

-51.9 

32.9 

31 

12.355 

-52.7 

27 

33.4 

26 

12.266 

-55.6 

26 

44.2 

30 

11.351 

-49.8 

23 

9.1 

175 

30    12,879 

-57.5 

27 

57.4 

30 

12.431 

-51.7 

32.8 

31 

13.205 

-56.9 

28 

32.7 

26 

13.106 

-60,9 

27 

47.4 

30 

12.226 

-49.0 

23 

9.3 

150 

30    13,847 

-60.0 

27 

52.2 

30 

13,431 

-52.1 

29.9 

31 

14.156 

-65.5 

2S 

30.7 

26 

14,056 

-65.7 

27 

41.2 

30 

13.239    -46.6 

24 

9.0 

125 

30     14.978 

-62.4 

27 

42.5 

28 

14,611 

-53.6 

28.2 

31 

15.246 

-72.5 

28 

26.1 

26 

16,153 

-69,0 

26 

34,9 

30 

14.436 

-49.0 

23 

6,2 

100 

29 

16.342 

-66.0 

27 

35.7 

28 

16,041 

-55.2 

24,2 

31 

16,540 

-77.4 

29 

17.3 

26 

16,477 

-72.4 

26 

26,6 

30 

15.900 

-49.1 

24 

7,9 

80 

29 

17.693 

-66.5 

26 

24.7 

28 

17,461 

-56.0 

20,7 

30 

17.613 

-76.5 

30 

6.6 

26 

17,7P1 

-73.1 

27 

16.9 

30 

17.362 

-49.6 

24 

6,4 

70 

29 

18.503 

-65.6 

27 

18.9 

28 

16,309 

-56.6 

18.0 

29 

16,578 

-75.6 

30 

3.1 

26 

18,565 

-71.6 

27 

12.4 

30 

16.235 

-50.2 

29 

6,0 

60 

29 

19.444 

-64.2 

27 

14.2 

28 

19,286 

-56.6 

15,0 

2  = 

19,483 

-69.2 

03 

.4 

26 

19,483 

-67.1 

26 

7.8 

30 

19.241 

-50.6 

29 

4,2 

50 

29 

20.569 

-61.1 

27 

12.3 

27 

20.446 

-56.5 

10,0 

29 

20,586 

-64.7 

11 

4.7 

25 

20,593 

-63.1 

28 

6.3 

30 

20.429 

-50.9 

24 

2,7 

40 

27 

21.961 

-60.3 

27 

13.1 

27 

21.661 

-56.5 

8.0 

2S 

21,957 

-61.6 

09 

6.6 

25 

21.977 

-59.9 

29 

4.8 

30 

21.881 

-51.1 

29 

,8 

30 

26 

23.765 

-57.6 

29 

9.0 

27 

23,669 

-56.1 

4.0 

25 

23.754 

-57.3 

09 

2,8 

25 

23.785 

-57,5 

30 

4,8 

29 

23.754 

-50.2 

06 

1,5 

25 

25 

24,922 

-56,2 

28 

8.8 

26 

24.848 

-55.4 

2.7 

27 

24,914 

-54.0 

27 

2.9 

24 

24.944 

-55,6 

30 

4.3 

29 

24.949 

-46.8 

07 

2,9 

20 

24 

26,347 

-53.9 

27 

9.9 

22 

26.269 

-54.0 

.9 

26 

26,366 

-49.6 

27 

6.0 

24 

26.377 

-52.2 

28 

6.6 

28 

26.421 

-46.6 

06 

9,9 

15 

23    26.219 

-48.7 

27 

13.9 

14 

26.126 

-50.5 

,9 

i' 

28,261 

-45.3 

26 

9.7 

23 

26.257 

-47.7 

26 

11.4 

25 

28.342 

-43.7 

07 

9,4 

10 

16    30.928 

-40.5 

5 

30.632 

-44.4 

21 

30,965 

-41.0 

27 

11.6 

20 

30,973 

-41.4 

26 

20.7 

.2 

31.076 

-40.6 

7 

5133.424 

1 

-33.5 

1" 

'3,409 

-37.6 

9 

33.402 

-37.1 

end  of  table 


RAWINSONDE  DATA 

Av«iag«  monthly  values 


MARCH   1969 


KCROR,    CAROLINE    IS. 

K0TZE8UE/     ALASKA 

■(aftjALEI'l/    rSRSH/iLL 

IS. 

LAKE    C"AEL=S,     LA, 

LANDER/    wyo. 

♦                             1008    M» 

1015    h8 

1011    Hf. 

1016    H» 

626    MP 

'.  Reniltim 

R«sulcant 

a 

Resultant 

a 

1    Resultant 

Heaulluit 

3 

1 

6 

Z 

WUvd 

3 

wind 

wind 

wind 

g 

wind 

0» 
5 

M 

! 

i 

a 

£ 

I 

a 

1 

d 
1 

1 

■3 

1 
1 
1 

f 

1 

a 

i 
i 

a 

§ 

5. 

i 

1 

1 

0 

2 
1 

1 
1 

1 

(2 

B 

i 

•3 

1 

1 

a 

1 

a 

&_ 

d. 

i 

1 

■3 

i 

1 

1 

B 

'a 

£ 

I 

a 

i 

4 

1 

SijRfAce 

30 

30 

27.8 

23.9J07 

4.0 

31 

5 

-18,4 

-24,8 

2.6 

31 

4 

26.8 

22.6 

07 

8,4 

31 

5 

6,1 

5.9 

04 

1,8 

31 

1/696 

-5.7 

-11.4    26 

1.1 

10(10 

30 

105 

26.8 

22.6l07 

5.3 

31 

lie 

-15.6 

-22,3 

31 

ICl 

25.9 

21.5 

07 

9.5 

31 

136 

9.3 

4.5 

03 

2,7 

il 

166 

950 

30 

558 

23.0 

19,0|07 

9.5 

31 

506 

-14.6 

-20,3 

31 

551 

22.1 

19.0 

07 

11.6 

31 

563 

6.8 

1.9 

04 

1,0 

31 

592 

900 

30 

1,028 

19.9 

15.4J07 

9.2 

31 

916 

-14.4 

-19.6 

31 

1/020 

19.4 

14,6 

07 

11.4 

31 

1,011 

7.9 

-2.7 

2,1 

31 

1,027 

850 

30 

1,520 

17.5 

10,4 

09 

8, ft 

31 

1/349 

-14.3 

-20.0 

31 

1/512 

17.2 

10,6 

0" 

9.1 

31 

1,482 

6.7 

-0.6 

4.9 

31 

1,495 

BOO 

30 

2,037 

15.9 

5,3 

08 

5.8 

31 

1,807 

-16.0 

-22.6 

31 

2,028 

15.3 

6.2 

08 

6.6 

31 

1,978 

4.7 

-9.3 

7.5 

31 

1,964 

-3.7 

-13.1    31 

.9 

750 

30 

2,584 

13.8 

1,5 

08 

5.1 

31 

2,291 

-18.3 

-26.0 

31 

2,574 

13.4 

-.0 

09 

4.5 

31 

2,501 

2.0 

-12.1 

10.3 

31 

2,466 

-6.1 

-15,0    32 

3.6 

700 

30 

3,163 

n.i 

-4.0 

09 

4.9 

31 

2,604 

-21.0 

-23.6 

31 

3,152 

10.6 

-6.7 

09 

3.6 

31 

3,036 

-.8 

-16.0 

12.6 

31 

3,009 

-9.4 

-18,0    32 

5." 

650 

30 

3,779 

7,7 

-6.6 

09 

5.9 

31 

3,347 

-23.6 

-31.9 

31 

3/766 

7.5 

-11.3 

09 

3." 

31 

3,642 

-3.9 

-16.8 

16.3 

31 

3,572 

-12.8 

-21.4    32 

7.3 

610 

30 

4,413 

4.1 

-12.3 

09 

7.1 

31 

3,929 

-27.5 

-35.4 

31 

4,421 

4.1 

-15.2 

09 

6.1 

31 

4,273 

-7.6 

-23.0 

19.9 

31 

4,186 

-16.2 

-25.8    32 

8.2 

530 

30 

5/131 

.2 

-17.3 

09 

7.7 

31 

4,545 

-31.5 

-38.9 

31 

5,125 

.6 

-21.1 

09 

8.7 

31 

4/940 

-11.6 

-27,6 

21.7 

31 

4,830 

-20.5 

-31.1    32 

8,6 

500 

30 

5,893 

-4.4 

-21.5110 

7.4 

31 

5,219 

-35.5 

-*2.2 

31 

5,883 

-3.9 

-25.1 

07 

9.3 

31 

>/669 

-16.5 

-31.8    26 

23,3 

31 

5/535 

-25.5 

-36.0    32 

10.0 

♦  50 

30 

6,714 

-9.0 

-25.9;iO 

8.1 

31 

5,946 

-40.3 

-45.3 

31 

6,706 

-9.2 

-29.4 

07 

9.4 

31 

6,451 

-21.5 

-35.0    26 

30.0 

31 

6/285 

-31.3 

-40.7    32 

10.7 

400 

30 

7,619 

-14.6 

-30, 9(  10 

7,9 

31 

6,741 

-45.3 

lois 

31 

7,608 

-14.8 

-32.2 

04 

7.6 

31 

7,313 

-27.2 

-39. 6i  26 

34. 9 

31 

7/116 

-37.9 

-45.1    31 

10.9 

350 

30 

8,617 

•21.1 

-37.5!lO 

7.2 

31 

7,621 

-50.5 

11.2 

31 

8,605 

-21.51-37.1 

07 

6.0 

31 

6,261 

-33.6 

-44.9    26 

41.2 

31;     6,022 

-45.0 

-47.61  31 

11.7 

300 

30 

9,736 

-29.5 

-45,4 

10 

5.6 

31 

6,617 

-54,3 

11.6 

31 

9,722 

-30.0 

-43.5 

11 

2.3 

31 

9,327 

-40.6 

-47.8;  26 

46,2 

311     9,035 

-52.0 

I  31 

13.2 

250 

30 

11,009 

-40.0 

-53,9 

12 

6.0 

31 

9,783 

-54.1 

11.1 

31 

10,993 

-40.4 

-52,0 

18 

3.4 

31 

10,546 

-48.9 

26 

49,2 

31{  10,201 

-57.3 

1  31 

17.1 

200 

30 

12,492 

-52.3 

14 

7.8 

31 

11/226 

-50.5 

31 

12,473 

-52.8 

-63.1 

20 

5.7 

31 

11,991 

-56.9 

26 

50.5 

31 

11/603 

-58.7 

30 

18,7 

175 

30 

13,341 

-59.2 

13 

7.3 

31 

12,100 

-49.9 

31 

13,322 

-59.6 

-69,5 

20 

5,6 

31 

12,624 

-56.6 

50.9 

31 

12,443 

-57.8 

30 

16,4 

150 

30 

14/290 

-66.4 

11 

6.3 

30 

13/105 

-49.5 

31 

14,268 

-67.6 

21 

4.3 

31 

13,797 

-60. 9| 

48.1 

31 

13,417 

-56.7 

16.0 

125 

30 

15,372 

-74.3 

08 

3.9 

30 

14,301 

-49.2 

31 

15,343 

-76.0 

29 

.9 

31 

14,915 

-63.0 

37.6 

31 

14,576 

-35.9 

14.2 

100 

30 

16,645 

-81.6 

08 

5.3 

30 

15/766 

-46.6 

30 

16,605 

-93.3 

04 

3.6 

31 

16,281 

-65.1 

31.5 

31 

15,992 

-57.1 

12.3 

30 

30 

17,887 

-83.1 

09 

6.6 

30 

17,234 

-48.4 

23 

17,846 

-"2.9 

07 

6.9 

31| 17,634 

-66.6 

22.8 

31 

17,403 

-57.5 

10.3 

70 

30 

18/642 

-76,6 

08 

5.4 

30 

18,113 

-46.6 

20 

18,599 

-77.4 

09 

4.9 

31 

16,442 

-66.3 

18,7 

31 

18,245 

-56.0 

9.4 

60 

30 

19,543 

-71.1 

09 

7.6 

30 

19,126 

-49.0 

20 

19,494 

-72.2 

09 

7.4 

29 

19,375 

-64.7 

17.3 

31 

19,217 

-57.6 

7.4 

50 

30 

20,635 

-66.2 

09 

14.3 

29 

20/322 

-49.1 

20 

20,584 

-66.6 

09 

15.0 

29 

20,497 

-61.6 

U.7 

31 

20,368 

-37.8 

3.1 

40 

30 

22,010 

-59.2 

10 

13.1 

29 

21/787 

-46.6 

20 

21,952 

-60.9 

09 

12.6 

2" 

21,689 

-56.9 

9.0 

31 

21,775 

-56.1 

3.3 

30 

29 

23,851 

-51.7 

27 

4.0 

28 

23/683 

-47.6 

20 

23,778 

-52.4 

26 

6.1 

28 

23,701 

-57.4 

11.2 

31 

23,591 

-57.4 

2.2 

25 

28 

25,042 

-49.6 

27 

10.6 

27 

24/885 

-46.7 

19 

24,963 

-50.4 

27 

11.6 

29 

24,857 

-56.3 

27 

6.9 

31 

24,745 

-36.6 

2.2 

20 

28 

26,512 

-46. B 

27 

14.8 

23 

26/380 

-43.8 

IB 

26/432 

-47.3 

27 

13.1 

27 

26,282 

-54.3 

27 

10,0 

29 

26,165 

-55.2 

2.9 

15 

28 

2e,4J7 

-44.5 

27 

17.2 

23 

28,327 

-40.5 

14 

78,332 

-44.1 

27 

13.6 

26 

28/143 

-50.3 

27 

12,4 

23 

28,023 

-53.0 

2.7 

10 

25 

31,166 

-39,4 

27 

19.2 

18 

31,135 

-35.4 

12 

31,061 

-40.2 

27 

15.9 

25 

30/640 

-42.2 

27 

18,0 

13 

30,661 

-49.1 

4.9 

7 

16 

33/570 

-37.0 

27 

12,6 

9 

33,505 

-36.2 

19 

33,280 

-35.2 

27 

25,2 

5 

33,090 

-42.1 

5 

J 

6 

35/573 

-30.6 

J 

•               IIHJE    KAUAI/    HAWA 

I 

LITTLE    ROC/    AR* 

, 

fCCRATM/    ALASKA 

HAJURO,    "ARSHALL 

IS, 

, 

NEOfORO,     OREG. 

1015    m 

1009    Hf 

999    MP 

»                          1011    «9 

974    Hf 

SURFACE 

36 

19.6 

16,7 

05 

«.2 

31 

79 

4.0 

-.6 

34 

l.l 

33 

103 

-11.6 

-16,6 

10 

.6 

31 

3 

26.3 

24.7 

06 

6,6 

31 

401 

2.0 

-1.5    14 

.2 

1000 

168 

20.4 

15,6 

05 

6.2 

31 

147 

35 

2.0 

30 

89 

05 

.6 

31 

100 

26.8 

22.0 

06 

7.8 

31 

162 

950 

604 

16.9 

14.6 

0* 

7.9 

31 

563 

3.6 

-4.8 

36 

1.6 

30 

489 

-8.1 

-13.6 

09 

3.2 

31 

551 

23.1 

18.5 

07 

12.0 

31 

603 

4.9 

-1.8    27 

.2 

900 

1/069 

13.6 

U.4 

06 

7.0 

31 

1/003 

1.8 

-5.5 

30 

2.4 

30 

907 

-6.3 

-13.7 

2.7 

31 

1,023 

20.3 

15.2 

07 

11.4 

31 

1/040 

4.5 

-4.4 

19 

1.0 

850 

1/549 

10.5 

8,1 

06 

5.7 

31 

1,463 

.4 

-7,5 

28 

5.8 

30 

1/350 

-9.6 

-15.6 

3.4 

31 

1,516 

17.9 

11.7 

08 

10.7 

31 

1/504 

2.2 

-7.7 

22 

1.1 

800 

2,0:2 

8.3 

-1.3 

08 

3.5 

31 

1,946 

-1.4 

-11,2 

28 

8.2 

30 

1,816 

-11.9 

-17.7 

3.3 

31 

2,034 

16.0 

7.7 

08 

7.9 

31 

1,992 

-.4 

-11,6 

24 

2.0 

750 

2,583 

7.6 

-11,5 

07 

2.1 

31 

2/456 

-3.2 

-14,7 

28 

9.5 

30 

2/303 

-14.9 

-20.5 

4.2 

31 

2/585 

13.6 

2,5 

OS 

5.9 

31 

2/503 

-3.6 

-15,5 

25 

2.8 

700 

3/150 

5.0 

-17,3 

02 

,9 

31 

3,004 

-6.1 

-17,8 

29 

11.8 

30 

2/827 

-17.8 

-23.4 

4.2 

31 

3/161 

10.9 

-1,6 

09 

3.7 

31 

3,047 

-6.7 

-19,4 

27 

3.2 

650 

3/749 

1.9 

-20,2 

32 

1.4 

31 

3,572 

-9.3 

-22.0 

28 

13.6 

30 

3,374 

-21.1 

-25.7 

5.1 

31 

3/780 

7.7 

-4.6 

10 

3.2 

31 

3,618 

-10. 1 

-23,6 

28 

3.7 

600 

4/392 

-2.3 

-23,6 

31 

2,1 

3! 

4,196 

-12.9 

-26.3 

28 

17.3 

30 

3,964 

-24.8 

-29.3 

5.7 

31 

4,432 

4.4 

-9.6 

10 

4.6 

31 

4/234 

-13.6 

-27,0 

29 

3.0 

550 

5,071 

-6.B 

-27,6 

30 

3,7 

31 

4/646 

-17.0 

-31,0 

27 

19.6 

30 

4,588 

-26,6 

-32.4 

5.5 

31 

5,131 

1.1 

-14.5 

09 

5.8 

31 

4,687 

-17.8 

-31,7 

29 

6.9 

500 

5,815 

-11.9 

-31,1 

29 

6,0 

31 

5,564 

-21.9 

-34,6 

27 

24.0 

30 

5,268 

-33.2 

-37,6 

5.0 

31 

5,899 

-3.1 

-19.5 

07 

5.4 

31 

5,596 

-22.8 

-33,6 

29 

7.4 

460 

6,605 

-18.0 

-35.9 

28 

8.5 

3! 

6,3241-26.9 

-39,3 

27 

27.9 

30 

5,995 

-36.0 

-41,0 

5.2 

31 

6,715 

-8.3 

-25.2 

07 

6.7 

31 

6/334 

-26.6 

-40,8 

30 

8.8 

400 

7,482 

-24.9 

-41.0 

28 

10.5 

31 

7,173i-32.8 

-44,6 

27 

31.6 

30 

6/603 

-43.4 

-45,1 

6.6 

31 

7/631 

-14.1 

-30.4 

07 

4.9 

31 

7/192 

-35.1 

-44,6 

30 

10,0 

350 

8,438 

-31.8 

-46.1 

28 

15.6 

31 

6, lOll -39.0 

-49.6 

27 

37.0 

30 

7,690 

-49.3 

7.4 

31 

8,632 

-20.5 

-36.2 

08 

2.6 

31 

6,110 

-41.8 

-49,3 

31 

12.3 

3C0 

9,513 

-38.7 

-51.9 

29 

22.5 

31 

9,143 

-45.6 

26 

43.2 

30 

8,696 

-54.3 

8.6 

31 

9,755 

-28.6 

-43.3 

18 

1.9 

31 

9/137 

-49.0 

31 

14.3 

250 

10,744 

-45.9 

-55.3 

26 

30.2 

31 

10,340 

-52.3 

27 

48.7 

30 

9,852 

-54.9 

9.7 

31 

11,034 

-38.6 

-32.1 

21 

4,4 

31 

10/314 

-56.0 

31 

16.8 

200 

12,203 

-54,0 

2" 

36.5 

31 

11,770 

-56.0 

27 

52.5 

30 

11/292 

-50.9 

9.3 

31 

12,526 

-50.6 

21 

5.7 

31 

11/712 

-61.1 

30 

15.7 

175 

13,052 

-58.0 

28 

37.7 

31 

12/619 

•56.0 

27 

49.5 

30 

12/163 

-49.9 

9.9 

30 

13,381 

-58.0 

22 

4.7 

31 

12/542 

-60.2 

29 

16,2 

150 

14,013 

-62.5 

28 

36,9 

31 

13,598 

-56.9 

27 

43.6 

30 

13,172 

-49.2 

9.5 

30 

14,334 

-65.6 

22 

3.3 

31 

13,509 

-53.1 

29 

15,7 

125 

15,124 

-67,6 

28 

31.3 

29 

14,740 

-56.6 

27 

38.3 

30 

14,367 

-49.7 

9.5 

30 

15,420 

-73.6 

34 

2.6 

31 

14,660 

-57.6 

29 

14,9 

100 

16,455 

-71.2 

28 

22.3 

28 

16/131 

-60.5 

27 

30.4 

30 

15,828 

-49.1 

6.6 

30 

16,700 

-80.5 

04 

4.1 

31 

16,068 

-57.6 

29 

12,9 

80 

17,767 

-72.5 

28 

13.3 

28 

17,517 

-61.6 

27 

22.8 

30 

17,291 

-49.5 

8.4 

29 

17,947 

-81.9 

08 

3.9 

31 

17,476 

-58.3] 

30 

10,0 

70 

18,554 

-70.6 

27 

9.0 

28 

18,345 

-61.4 

27 

19.4 

29 

18/165 

-49.5 

8.2 

29 

10,706 

-75.7 

10 

6.5 

31 

18/315 

-58.7 

30 

8.4 

60 
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19 
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7 
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L 
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17 

33,621 

-34.4 

28 
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16.1 

13 
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13.4 

See   refereacc   oote  at  end  of   tmbl* 
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Average  monthly  values 
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5 
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1,031 
1,495 
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2,503 
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3.625 
4.243 
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6.364 
7.205 
6,123 
9,154 
10,349 
11,766 
12,607 
13,579 
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23.646 
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26.224 
28.084 
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-54.0 
-57,8 
-57.6 
-57.3 
-58,2 
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-60.3 
-60.8 
-61.0 
-60.2 
-58.7 
-57,6 
-56,5 
-54,8 
-52.0 
-47.7 
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-6,7 
-11,9 
-14,6 
-13,0 
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-26.3 
-30.9 
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-40.2 
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-48.5 
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5.2 
5.4 
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14,7 
12,2 
9,5 
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4,5 
2.9 
3,1 
4,4 
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4.257 

4.910 

5.630 
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7.241 
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9.205 

10.393 
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3.6 
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-10.9 
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l.l 

Note:  All  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40''C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.e.,  elevation  angles  less  than 
6*  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  values  are  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  jwessure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,  and  resultant  winds  In  tens  of  degrees  and  meters  per  second. 

*  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawin- 
sondes were  carried  aloft  by  special  high  altitude  balloons.  In  an  effort  to  consistently  reach 
higher  altitudes. 

+     Observations  for  these  stations  are  scheduled  at  0000  G.  C.  T. 

T  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 

Tabulated  Id  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


Sun'a  zenith  distance 


78.r         7S.r         70.7*         60.0' 


60.0'       70.r        75.r       78.r 


ALBUQUERQUE,  N.  MEX. 


Har. 

1 

2 

3 

6 

8 

12 

13 

14 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Aver- 
ages 


0.97 
.80 


.81 
.92 


.98 
.86 
.89 


.97 
.91 
.95 
.98 


.92 
1.04 


1.08 
1.08 


1.06 
1.01 
1.04 
1.11 
1.06 
1.07 


1.08 
1.17 

1.12 
1.18 
1.20 
1.11 


1.35 

1.21 
1.33 
1.40 
1.38 
1.22 

1.27 
1.28 
1.33 
1.32 
1.26 


1.31 
1.27 
1.32 
1.34 
1.33 
1.35 


1.46 
1.45 


1.43 

1.41 

1.47 
1.47 
1.46 

1.44 
1.50 


1.26 
1.31 
1.31 

off  sun 
1.31 
1.32 

off  sun 


0.99 
.97 


1.14 

1.20 

1.02 

.96 

1.04 


1.10 
1.16 


1.13 
1.16 


0.90 
.79 


1.08 
.87 


.94 
1.02 


.97 
1.03 


BLUE  HILL  OBS.,  MASS. 


Uar. 
4 


10 

11 

23 

24 

27 

28 

30 

Aver- 
ages 


.84 
.79 
.89 
.84 
.72 


1.13 
1.01 


1.23 
1.34 


1.37 

1.44 


1.41 
1.36 


1.25 
1.40 
1.40 


1.27 
1.33 
1.05 
1.28 


1.00 
1.20 
1.23 


1.07 

1.16 

.83 

1.11 


1.04 

.84 

.98 

1.04 

1.01 


0.95 
1.05 


GUAM,  M.  I. 


Slight  haze 
Moderate  haze 
Slight  SDOke 


Clcudiness  prevalent  all  month 

Recorder  inoperative  from  November  23,  1968 


Haze 

Values  corresponding  to  true  solar  noon 


.78 

.65 
.75 
.78 


Sun'i  zeiiith  distance 


A.M. 


78.7*        75.r         70.7*        60.0* 


eo.o"       70.r      7s.r      78.r 


TUCSON,    ARIZ. 


Uar. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Aver- 


0.90 
.99 
.85 


.85 
.83 
.87 


.84 
.92 

.90 


.65 
.84 
.91 
.95 
.90 
.87 
.90 
.89 
.86 


1.01 
1.09 
.97 
.86 
.77 
.93 
.77 


1.01 
1.00 


1.06 
1.11 


1.14 
1.13 


1.24 

1.34 
1.27 
1.19 

1.27 


1.17 
1.27 
1.25 


1.27 
1.29 


1.15 
1.22 

1.28 
1.24 
1.27 
1.30 
1.28 


1.38 
1.47 
1.38 


1.47 
1.40 
1.43 


1.33 
1.44 
1.48 
1.47 
1.44 
1.41 
1.44 
1.43 


1.23 
1.32 
1.25 


1.24 
1.27 
1.29 


1.15 
1.28 

1.27 
1.15 
1.22 

1.17 
1.32 
1.29 
1.33 
1.25 
1.28 
1.23 
1.26 


1.11 
1.16 
1.08 


1.05 
1.08 
1.13 


1.11 

.99 

1.06 

.99 
1.17 
1.10 
1.15 
1.05 
1.09 

1.10 


0.99 
1.05 


.83 
.90 


1.00 
.98 
.97 

.93 

.87 
1.02 
.95 
1.03 
.94 
.98 
.98 


OMAHA,    NEBR. 


Uar. 

10 

11 

12 

14 

15 

16 

17 

18 

26 

28 

Avel^ 
ages 


MS   .96 
HS    .90 


HS1.08 

HS1.05 

.91 


1.31 
1.18 


HS1.22 

HS1.21 

1.20 


HS1.33 
HS1.3S 


HS1.04 
HS    .95 


HS0.89 
HS    .59 


0.88 
.94 
.83 


.85 
.86 
.83 
.77 
.78 


.88 
.86 


HADISON,    WIS. 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per   square  centimeter.      An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  above  appears 


No  observations  due  to  Instnment  being  inoperative 


in  the  February  1957  issue.   Vol.    8.   No.    2,   page  63,   of  this  publication. 
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chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  March 


B.    Temperature  Departure  from  30  -  Year  Mean  (°F  1931-60),  March  1969. 
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Chart  V.  A.     Percentage  of  Mean  Monthly  Snowfall,   March  1969. 


B,    Depth  of  Snow  on  Ground  (Inches),  7:00  a.m.  E.  S.  T.,  March  31,  1969. 


Based  on  preliminary  telegraphic  reports 


A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 
B.    Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T..  of  the  Monday  nearest  the  end  of  the  month. 
It  is  based  on  reports  from  Weather  Bureau  and  selected  cooperative  stations. 


Chart  VI.  A,    Percentage  of  Possible  Sunshine,  March  1969. 


B.    Percentage  of  Mean  Monthly  Sunshine,  March  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.    B.    Meins  are  computed  for  stations  having  at  least  10  years  of  record. 


chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  March  1969 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  March  1969. 


Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.    '  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  19.56. 
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Chart  XVII.  A.    50-mb   Surface,  1200  GMT,March  1969.  Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  Marcfi  1969.  Resultant  Winds. 


Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  Warm  temperatures  early  in  April  caused  rapid 
thawing  of  the  deep  snow  cover  in  the  north-central 
Great  Plains,  producing  record  flooding. 

2.  Damaging  hailstorms,  windstorms,  and  tornadoes 
hit  the  central  States  and  the  Deep  South. 

3.  Temperatures  averaged  above  normal  in  April, 
following    one   of   the  coldest  Marches  of  record. 

TEMPERATURE. --Most  of  theNation  averaged  warmer 
than  normal  in  April.  The  northern  edge  of  the  Country 
from  the  Continental  Divide  to  Lake  Superior,  the  eastern 
slopes  of  the  northern  and  central  Rocky  Mountains,  and 
the  western  edge  of  the  northern  and  central  Great 
Plains  averaged  several  degrees  warmer  than  normal. 
Warmer-than-normal  temperatures  prevailed  over  al- 
most the  entire  Nation  in  the  first  2  weeks  of  April. 
The  West  and  the  southern  Great  Plains  cooled  in  the 
third  week  and  much  of  the  East  cooled  in  the  last 
week. 

Widespread  sunshine  brought  the  warmest  weather  of 
the  season  to  much  of  the  Nation  early  In  April.  Most 
of  the  area  from  the  Rocky  Mountains  to  the  Appalachians 
averaged  12°  or  more  warmer  in  the  first  week  of  April 
than  In  the  last  week  of  March.  Parts  of  the  central 
Great  Plains  averaged  16°  to  23°  warmer.  The  warm 
temperatues  melted  much  of  the  snow  in  the  northern 
Great  Plains,  causing  increased  streamflow  and  flood- 
ing of  low-lying  areas.  The  warming  trend  continued 
In  the  2d  week  of  April.  Afternoon  temperatures  climbed 
to  the  80' s  over  the  southern  Great  Plains  and  to  the 
60' s  and  70' s  In  the  northern  and  central  Great  Plains 
by  April  13. 

The  warming  trend  was  Interrupted  In  the  3d  week  of 
April  as  Canadian  air  cooled  the  West  and  the  North 
Central  States,  tumbling  temperatures  sharply.  Moist 
Gulf  air  continued  to  warm  the  East  but  the  warmest 
spots  were  in  the  Southwestern  Deserts  where  maxi- 
mums reached  the  90's  on  2  or  3  days.  As  the  slow- 
moving  cold  front  advanced  across  the  central  part  of 
the  Nation,  minimums  dropped  to  below  freezing.  North 
Platte,  Nebr.,  registered  21°  on  the  morning  of  the 
18th.  Cooler  weather  reached  the  Northeast  late  in 
the  3d  week  of  the  month. 

Chilly  weather  with  subfreezing  minimums  prevailed 
over  the  North  in  the  last  week  of  April  while  mild 
temperatures,  blue  skies,  and  generally  pleasant  weather 
prevailed  over  the  South. 

PRECIPITATION.  - -Widespread  sunshine  prevailed 
over  most  of  the  Nation  at  the  beginning  of  the  month, 
with  a  few  showers  along  the  northern  Pacific  coast  and 
In  the  northern  Rocky  Mountains,  light  snow  flurries 
from  the  northern  Great  Lakes  to  the  Appalachians, 
and  light  snow  or  freezing  drizzle  in  the  Upper  Mis- 
sissippi River  Valley.  About  the  middle  of  the  first 
week,  a  few  showers  and  thunderstorms  broke  out 
along  a  front  that  stretched  from  Arkansas  to  New 
England.  Shower  activity  increased  over  the  central 
Great  Plains,  and  late  in  the  week  drizzle  and  fog 
covered  the  northern  Great  Plains  to  the  Canadian 
border.  Moderate  to  heavy  showers  hit  parts  of  the 
Central  and  South,  and  Missouri  had  Its  first  tornadoes 
of  the  season. 


Heavy  rains  early  In  the  second  week  of  April  com- 
bined with  the  snowmelt  to  send  the  tributaries  of  the 
middle  Missouri  and  upper  Mississippi  Rivers  to  near 
or  above  previous  record  stages.  Torrential  downpours 
fell  from  southeastern  Kansas  to  southern  Illinois,  and 
hall  and  violent  windstorms  swept  across  the  central 
States  on  the  afternoon  and  evening  of  the  9th.  Hail 
as  large  as  baseballs  fell  in  Searcy  County,  Ark.,  and 
winds  at  Hot  Springs  gusted  to70m.p.h.  Violent  thunder- 
sotrms  dumped  heavy  rain  in  northern  Mississippi. 
Creeks  overflowed,  flooding  numerous  roads  and  some 
residential  areas  and  washing  away  bridges.  Hail  oc- 
curred with  some  of  the  storms.  Downpours  of  5  to 
8  inches  sent  many  south-central  and  southeastern 
Texas  streams  out  of  the  banks.  Numerous  hailstorms 
and  a  few  tornadoes  struck  Texas  In  the  second  week  of 
April.  The  tornadoes  caused  only  a  few  injuries  but 
some  resulted  In  extensive  property  damage,  especially 
in  Matagorda  County  on  the  11th. 

Snow  fell  in  the  central  Rocky  Mountains  early  in  the 
third  week  of  April--8  inches  at  Rawlins,  Wyo.  Severe 
thunderstorms  became  active  in  the  moist  Gulf  air  that 
covered  the  central  and  southern  Great  Plains.  Hail 
as  large  as  baseballs  pelted  Comanche,  Okla,,  on  the 
16th.  A  man  south  of  Comanche  was  seriously  injured 
when  a  tornado  struck  his  home.  Numerous  other 
tornadoes  and  hailstorms  hit  Oklahoma  and  neighbor- 
ing States  on  the  16th.  More  than  a  dozen  tornadoes 
touched  down  from  Alabama  to  the  Carolinas  on  the 
18th.  One  of  the  worst  of  these  struck  at  least  9  areas 
as  it  skipped  from  the  southwest  corner  of  Georgia 
to  the  Atlantic  coast.  Miraculously,  no  one  was  killed 
but  about  30  persons  were  injured  and  property  dam- 
age, mostly  to  buildings,  powerlines,  and  timber,  was 
estimated  at  about  $2  million. 

Snow  fell  from  Ohio  to  New  England  on  the  19th,  ac- 
cumulating to  6  inches  in  northern  New  York. 

A  storm  centered  in  the  western  Great  Lakes  region 
April  21  moved  eastward  to  the  Atlantic  coast.  It 
produced  squally  weather  over  the  Great  Lakes  and 
blustery,  cool,  wet  weather  to  much  of  the  northeast 
quarter  of  the  Nation.  Damaging  winds  occurred  from 
Iowa  to  Ohio;  snow  and  sleet  fell  in  Upper  Michigan; 
and  heavy  rains  drenched  the  Northeast  from  Maine 
to  Weat  Virginia.  The  rains  flooded  roads,  especially 
underpasses,  basements,  and  cellars,  and  forced  the 
families  living  in  some  lowlands  to  leave  their  homes 
temporarily.  Reports  of  flooding  came  from  Maine, 
New  Hampshire,  Vermont,  Massachusetts,  New  York, 
and  Ohio.  Rapid  late-season  snowmelt  contributed  to 
the  flooding  in  the  eastern  Adirondacks  of  New  York. 
Hail,  lightning,  and  wind  damage  occurred  in  some 
areas  in  connection  with  this  storm. 

A  storm  which  moved  into  the  Far  Northwest  near 
the  end  of  the  third  week  of  April  dumped  5  inches  of 
snow  at  Blue  Canyon,  Calif.  Thundershowers  occurred 
in  the  Rocky  Mountains.  Hail  up  to  1  1/4  inches  In 
diameter  fell  at  Denver,  Colo.,  on  the  22d.  This  storm, 
a  few  days  later,  brought  moderate  to  heavy  snow  in 
the  northern  Rockies  and  the  adjacent  Great  Plains. 
A  foot  or  so  of  snow  fell  In  some  localities  in  Wyoming, 
and  Duluth,  Minn.,  received  9  Inches.  A  number  of 
tornadoes    struck    parts    of    the    South    late    In   April. 
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One  of  these  struck  a  mobile  home  park  In  Collin 
County,  Texas,  completely  destroying  30  of  the  homes 
and  sending  42  persons  to  hospitals.  The  month  ended 
with  a  new  storm  developing  In  the  northern  Rocky 
Mountains,  accompanied  by  rain,  snow,  and  strong  winds. 
Moist  Gulf  air  moved  northward.  Thunderstorms  oc- 
curred from  Kansas  to  Texas  and  a  thunderstorm  dumped 
5  inches  of  rain  on  Corpus  Christi,  Texas,  in  the  after- 
noon of  April  30. 

FLOODS. --Alltime  record  flooding  occurred  along  the 
Big  Sioux  and  James  Rivers  and  their  tributaries  in 
April  Continued  cold  temperatures  in  March  prevented 
thawing  of  the  deep  snow  accumulations  from  the  heavy 
winter  snow-- 94. 7  inches  at  Sioux  Falls,  S.  Dak.  The 
water  content  of  the  snowpack  in  southeastern  South 
Dakota    ranged    from    5    to    10    inches.     The   warming 
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temperature  trend  in  April  caused  record  flooding  along 
the  Big  Sioux  and  James  Rivers  and  their  tributaries 
and  lesser  flooding  in  the  Vermillion  River  Basin. 
Overall  flood  damages  were  estimated  at  $19  million, 
mostly  to  roads  and  bridges.  It  was  impossible  to 
determine  the  amount  of  damage  to  agricultural  lands. 
Serious  flooding  occurred  along  the  Souris  River  driving 
4,000  persons  from  their  homes  in  the  Mlnot,  N.  Dak., 
vicinity.  Massive  flooding  occurred  at  Fargo,  N.  Dak., 
along  the  Red  River  of  the  North  and  its  tributaries. 
Flooding  occurred  in  Iowa  and  Minnesota  along  the 
tributaries  of  the  Missouri  and  upper  Mississippi  Rivers. 
Heavy  rains  caused  flooding  along  some  streams  In  the 
Deep  South,  especially  In  Louisiana,  Mississippi,  Georgia, 
and  South  Carolina. 
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TempeiatuTS 

PtacipiUtion 
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Monthly 
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• 

Station 
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StaUos 

GiMtut 

SUUon 

LmiI 

(S 

^ 

i3 

°F 

•F 

In. 
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Alabama 

Greenville 

94 

28 

Valley  Head 

26 

I 

Reform 

10.51 

Newton 

1.67 

Alaska 

2  Stations 

64 

29* 

Kobuk 

-30 

4 

Whittier 

21.26 

15  Stations 

.00 

Arizona 

Phantom  Ranch 

101 

21 

Hawley  Lake 

1 

4 

Klagctoh  12WNW 

.70 

48  Stations 

.00 

Arkansas 

2  Stations 

89 

16 

2  Stations 

31 

25+ 

Beech  Grove 

8.41 

Morrllton 

1.35 

California 

Death  Valley 

100 

21 

Bodie 

-9 

7 

Fort  Dick 

6.94 

21  Stations 

.00 

Colorado 

Holly 

88 

23 

Twin  Lakes  Reservoir 

0 

7 

Branson 

4.18 

2  Stations 

T 

Connecticut 

3  Stations 

85 

29t 

Norfolk  2SW 

7 

1 

North  Guilford 

8.09 

Hartford  Bralnard  Fid 

4.29 

Delaware 

do 

87 

27 

3  Stations 

20 

1 

Brldgevllle  INW 

4.25 

Wilmington  NCastlc  WBAP 

1.58 

Florida 

La  Belle 

95 

16 

2  Stations 

37 

26+ 

Belle  Glade  Exp  Sta 

9.05 

Tampa  WBAP 

.05 

Georgia 

2  Stations 

92 

5+ 

Blalrsvllle  Exp  Sta 

26 

1 

Goat  Rock 

10.45 

Brunswick 

.00 

Hawaii 

Mauna  Kea  Beach  98 

91 

13 

Mauna  Loa  Slope  Obs 

29 

7 

Walakea  SCD  88.2 

38.25 

8  Stations 

.00 

Idaho 

Glenns  Ferry 

91 

22 

Galena 

9 

8 

Headquarters 

4.09 

Fort  Hall  Indian  Agency 

.00 

Illinois 

Harrlsburg 

88 

16 

Rochelle  IW 

12 

1 

Olney  2S 

8.11 

Kelthsburg  INW 

1.63 

Indiana 

Wlnamac  5SW 

89 

27 

2  Stations 

12 

1 

North  Vernon  2SW 

6.42 

Spurgeon  2N 

2.66 

Iowa 

2  Stations 

82 

20 

Delaware  3WSW 

14 

1 

Bedford 

7.55 

Inwood  2SW 

.12 

Kansas 

Hugoton 

91 

30 

McDonald 

21 

28 

Oskaloosa 

8.93 

Atwood 

.76 

Kentucky 

Pikevllle 

91 

17 

Warsaw  Markland  Dam 

14 

I 

Hopklnsvllle 

7.80 

Pikevllle 

2.05 

Louisiana 

4  Stations 

88 

23 

Wlnnfleld  2W 

37 

25 

Mermentau 

16.23 

Quarantine 

2.02 

Maine 

Sanford  2NNW 

77 

18 

Clayton  Lake  2 

-12 

1 

Hiram 

4.83 

Mlllinocket 

1.66 

Maryland 

Baltimore  WB  City 

94 

27 

2  Stations 

14 

1 

Princess  Anne 

4.94 

Potomac  Filter  Plant 

.96 

Massachusetts 

Chester  2 

90 

28 

Birch  Hill  Dam 

7 

1 

Chester  2 

8.07 

Haverhill 

3.00 

Michigan 

Grosse  Point e  Farms 

82 

28 

Bergland  Dam 

2 

1 

Mllford  GM  Proving  Grn 

6.42 

Cheboygan  RR  Light  Sta 

.39 

Minnesota 

4  Stations 

78 

26+ 

3  Stations 

0 

2+ 

Collegcville  St  John  U 

4.28 

Theilman 

.33 

Mississippi 

Wiggins  4SE 

89 

4 

do 

32 

30+ 

Valden  ISSW 

13.92 

Vancleave 

4.28 

Missouri 

3  Stations 

88 

17 

2  Stations 

21 

1 

Kennett  Radio  KBOA 

9.99 

Mt  Vernon  MU  Farm 

1.90 

Montana 

Telegraph  Creek 

89 

22 

Cooke  City 

3 

27 

Colstrip 

5.94 

Ethridge 

.00 

Nebraska 

2  Stations 

86 

21+ 

Sidney  FAA  AP 

15 

28 

Hickman 

6.78 

North  Loup 

T 

Nevada 

Sunrise  Manor  Las  Vegas 

95 

21 

Mountain  City  RS 

11 

30 

Glenbrook 

1.93 

10  Stations 

.00 

New  Hampshire 

Manchester 

90 

29 

First  Conn  Lake 

-13 

3 

Mount  Washington 

6.59 

Portsmouth 

2.31 

New  Jersey 

Atlantic  City  WBAP 

94 

27 

High  Point  Park 

10 

1 

Paterson 

5.02 

Hoorestown 

1.87 

New  Mexico 

Roswell  WBAP 

94 

23 

2  Stations 

9 

26+ 

Lake  Maloya 

3.25 

13  Stations 

.00 

New  York 

Poughkeepsie 

94 

28 

Speculator 

-2 

1 

Slide  Mountain 

8.56 

Roxbury 

1.92 

North  Carolina 

Clayton  3W 

92 

27 

Blowing  Rock 

19 

1 

Lake  Toxaway  2SW 

9.61 

Raleigh  Durban  WBAP 

1.43 

North  Dakota 

Marmarth 

85 

8 

Maddock  Agrl  School 

-3 

2 

Wahpeton 

2.60 

2  Stations 

.14 

Ohio 

Ironton 

90 

28+ 

Tom  Jenkins  Dam 

7 

1 

Mansfield  6W 

6.B8 

Newcomerstown  INNE 

1.31 

Oklahoma 

Altus  IRR  Resch  Stn 

92 

8 

Goodwell 

27 

28 

Madill 

6.06 

Lawton 

.21 

Oregon 

Dayville 

84 

21 

Crater  Lake  NP  Hq 

8 

7+ 

Oregon  City 

9.44 

Metollus  IW 

.15 

Pennsylvania 

Lewistown 

90 

28 

Bradford  4W  Res 

6 

1 

West  Hickory 

6.44 

Everett  ISW 

.69 

Puerto  Rico 

Alex  Hamilton  Fid  FAA 

96 

29 

Cerro  Maravilla 

55 

8+ 

Lares  3SE 

22.26 

Santa  Rita 

.00 

Rhode  Island 

Greenville 

80 

28 

2  Stations 

14 

1 

Greenville 

6.05 

Block  Island  WBAP 

2.46 

South  Carolina 

Ridgeland  2SE 

91 

5 

Union  8SW 

28 

1 

Aiken 

12.36 

Ridgeland  2SE 

.80 

South  Dakota 

Orman  Dam 

87 

24 

Deerfleld  4NW 

-1 

28 

Leak  ISE 

5.48 

Canton 

.02 

Tennessee 

Union  City 

89 

5 

Neptune  3S 

17 

I 

Savannah 

10.61 

Rogersville  INE 

1.55 

Texas 

Presidio 

101 

23 

Bravo 

29 

28 

Price  2SW 

10.22 

7  Stations 

.00 

Utah 

2  Stations 

90 

22+ 

Blowhard  Mtn  Radar 

6 

25 

Alta 

4.35 

2  Stations 

.00 

Vermont 

Bellows  Falls 

88 

29 

West  Burke 

-3 

3+ 

Whltlngham  2W 

7.77 

Enosburg  Falls 

2.55 

Virginia 

4  Stations 

90 

28+ 

Wytheville  IS 

16 

1 

Trout  Dale 

4.04 

Bristol 

.75 

Washington 

2  Stations 

84 

23 

Rainier  Paradise  RS 

16 

3 

Quinault  Ranger  Sta 

16.55 

White  Swan  RS 

.09 

West  Virginia 

Williamson 

91 

28+ 

Bayard 

10 

1 

Bens  Run  ISSE 

5.07 

Petersburg 

.81 

Wisconsin 

Lake  Geneva 

80 

26 

Necedah  3NE 

-1 

1 

Kenosha 

4.08 

2  Stations 

.87 

Wyoming 

3  Stations 

86 

23 

Burgess  Junction 

7 

27 

Hulett 

4.56 

Burns 

.02 

-t-   And  also  on  an  earlier  date 


NOTE:   Dates  In  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown,   (See 
Individual  Cllmatologlcal  Data  for  times  of  observations) . 
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254 

5017 

4527 

CAPE  HATTERAS  R 

166 

2942 

2687 

WASHINGTON 

SUMMIT 

1057 

13077 

CHARLOTTE 

141 

3730 

3169 

OLYMPI A 

498 

5332 

4762 

TALKEETNA 

796 

11097 

KENTUCKY 

GREENSBORO 

175 

3884 

376B 

OUILLAYUTE 

678 

5541 

5066 

tanana 

1004 

]4Qn5 

COVINGTON 

298 

4987 

5092 

RALEIGH 

195 

3729 

3359 

SEATTLE  TACOMA 

478 

4748 

4591 

unalakleet 

1137 

12380 

LEXINGTON 

261 

4682 

4678 

WILMINGTON 

102 

2808 

2347 

SPOKANE 

559 

7104 

6212 

YAKUTAT 

84ft 

9-^48 

8025 

LOUISVILLE 

213 

4460 

4546 

NORTH  DAKOTA 

STAMPEDE  PASS  R 
WALLA  WALLA  U 

886 
376 

8766 
5086 

6146 
4583 

ARIZONA 

LOUISIANA 

BISMARCK 

663 

9075 

B405 

YAKIMA 

495 

6338 

5652 

FLAGSTAFF 

693 

7112 

6535 

BATON  ROUGE 

13 

186  3 

1560 

FARGO 

582 

9258 

8795 

PHOENIX 

12 

1556 

1765 

LAKE  CHARLES 

6 

1684 

1459 

WILLISTON 

475 

9206 

8745 

WEST  VIRGINIA 

TUCSON 

34 

1637 

1794 

NEW  ORLEANS 

12 

1801 

1385 

BECKLEY 

361 

6709 

5195 

WINSLOW 

302 

4659 

4686 

SHREVEPORT 

44 

2395 

2184 

OHIO 

CHARLESTON 

264 

'•-'2b 

4171 

YUMA 

3 

1005 

1217 

Akron 

441 

5555 

6795 

ELKINS 

430 

6940 

5429 

MAINE 

CINCINNATI  OBS 

293 

4977 

4679 

HUNTINGTON 

266 

4744 

4335 

ARKANSAS 

CARIBOU 

876 

8447 

9116 

Cleveland 

471 

5988 

6  8  86 

PARKERSBURG  U 

311 

4864 

4633 

FORT  SMITH 

75 

3501 

3270 

PORTLAND 

652 

6674 

7028 

COLUMBUS 

402 

5536 

5462 

LITTLE  ROCK 

108 

3218 

3210 

DAYTON 

371 

5526 

6426 

WISCONSIN 

MARYLAND 

MANSFIELD 

396 

5566 

5090 

GREEN  BAY 

641 

7661 

7595 

CALIFORNIA 

BALTIMORE 

273 

4520 

4664 

Toledo 

470 

6263 

6192 

LA  CROSSE 

447 

7341 

7275 

BAKERSFIELO 

88 

2105 

2103 

YOUNGSTOWN 

491 

5236 

6109 

MADISON 

635 

7275 

7451 

BISHOP 

322 

4651 

4048 

MASSACHUSETTS 

MILWAUKEE 

596 

6722 

7128 

Blue  canyon 

677 

5657 

491  5 

Slue  HILL  OSS  R 

481 

6075 

6032 

OKLAHOMA 

EUREKA  U 

449 

4087 

3986 

B0ST3N 

430 

5410 

5390 

OKLAHOMA  CITY 

158 

3845 

3691 

WYOMING 

FRESNO 

168 

2770 

2436 

NANTUCKET 

558 

5175 

5378 

TULSA 

127 

3890 

3813 

CASPER 

541 

7122 

5900 

LONG  BEACH 

136 

1437 

1603 

WORCESTER 

487 

6527 

6587 

Cheyenne 

498 

5464 

6795 

LOS  ANGELES 

143 

1427 

1624 

OREGON 

LANDER 

534 

7256 

7336 

LOS  ANGELES  U 

68 

1097 

1263 

MICHIGAN 

ASTORIA 

540 

5046 

4592 

Sheridan 

522 

7916 

7167 

MT  SHASTA  R 

593 

5843 

5216 

ALPENA 

695 

7591 

7904 

BURNS  U 

615 

6851 

6414 

OAKLAND 

292 

2573 

2600 

DETROIT 

474 

5855 

5970 

EUGENE 

438 

4263 

4312 

RED  BLUFF 

210 

2885 

2468 

DETROIT  M  WAYNE  CO 

464 

6076 

6196 

MEACHAM 

745 

7517 

7008 

SACRAMENTO 

230 

2882 

2665 

FLINT 

529 

6613 

6524 

MEDFORD 

459 

439? 

4688 

SANDBER5  R 

46  8 

4432 

3888 

GRAND  RAPIDS 

560 

6703 

6604 

PENDLETON 

460 

5383 

4869 

SAN  01  EGO 

101 

1256 

1319 

HOUGHTON  LAKE 

651 

7753 

7805 

PORTLAND 

442 

4711 

4285 

SAN  FRANCISCO 

322 

2912 

2675 

LANS  INC, 

531 

6712 

6667 

Salem 

459 

4808 

4337 

SAN  FRANCISCO  U 

315 

2836 

2682 

MAROUETIE  U 

692 

7407 

7748 

SEXTON  SUMMIT  R 

718 

6308 

5510 

SANTA  MARIA 

328 

2408 

2569 

MUSKEGON 

538 

6527 

6308 

STOCKTON 

210 

2955 

2642 

SAULT  STE  MARIE 

805 

8382 

8370 

pennsylvania 
allEntown 

369 

5423 

5619 

COLORADO 

MINNESOTA 

ERIE 

528 

5978 

6103 

ALAMOSA 

648 

7975 

7921 

DllLUTH 

725 

9039 

9312 

HARRISBURG 

345 

5048 

5115 

COLORADO  SPRINGS 

477 

6p38 

602" 

International  falls 

649 

964  3 

9989 

PHILADELPHIA 

290 

4905 

4974 

DENVER 

378 

5709 

5929 

MINNEAPOLIS 

461 

7759 

8013 

PITTSBURGH 

394 

5855 

5753 

GRAND  JUNCTION 

332 

5707 

5474 

ROCHESTER 

525 

8095 

7901 

PITTSBURGH  u 

330 

5223 

5146 

PUEBLO 

260 

4823 

5273 

ST  CLOUD 

556 

8550 

8448 

READING  U 
SCRANTON 

292 
434 

4760 
5981 

4R40 
6025 

CONNECTICUT 

MISSISSIPPI 

williamsport 

444 

5666 

5713 

BRIDGEPORT 

421 

5128 

5382 

JACKSON 

65 

2688 

2203 

HARTFORD 

415 

6070 

5971 

MFRIDIAN 

49 

2671 

2289 

RHODE  ISLAND 

NEW  HAVEN 

462 

5463 

5607 

MISSOURI 

BLOCK  ISLAND 
PROVIDENCE 

572 
452 

5393 
5618 

5161 
5667 

DELAWARE 

COLUMBIA 

231 

5084 

4913 

WILMINGTON 

298 

4697 

4812 

KANSAS  CITY 

258 

5180 

4602 

SOUTH  CAROLINA 

ST  JOSEPH 

226 

5159 

5336 

CHARLESTON 

90 

2587 

2033 

OIST.OF  COLUMBIA 

ST  LOUIS 

247 

4970 

4764 

CHARLESTON  U 

42 

2219 

1794 

WASH  NATL  AP 

208 

4090 

4150 

SPRINGFIELD 

248 

4814 

4450 

COLUMBIA 
GNVLE-SPARTANBuPG 

71 
142 

2922 
3612 

24ft4 
3021 

FLORIDA 

MONTANA 

APALACHlCOLA  U 

7 

16flO 

1308 

BILLINGS 

438 

7220 

6562 

SOUTH  DAKOTA 

DAYTONA  BEACH 

2 

1201 

8  79 

GLASGOW 

515 

9377 

8511 

ABERDEEN 

550 

8649 

8088 

FORT  MYERS 

0 

564 

442 

GREAT  FALLS 

432 

8374 

7180 

HURON 

473 

8037 

7848 

JACKSONVILLE 

12 

1530 

1239 

HAVRE 

465 

9689 

8200 

RAPID  CITY 

468 

7216 

6893 

KEY  WEST 

0 

63 

108 

HELENA 

54  3 

8568 

7553 

SIOUX  FALLS 

493 

8009 

7491 

LAKELAND  U 

0 

908 

661 

KALISPELL 

556 

8393 

7587 

MIAMI 

0 

233 

214 

MILES  CITY 

415 

8261 

7348 

TENNESSEE 

ORLANDO 

0 

919 

766 

MISSOULA 

546 

7730 

7515 

BRISTOL 

300 

4652 

4075 

PFNSACOLA 

11 

1928 

1463 

CHATTANOOGA 

141 

3651 

3229 

TALLAHASSEE 

15 

1995 

1485 

NEBRASKA 

KNOXVILLE 

175 

4  04  ft 

3451 

TAMPA 

0 

1102 

683 

GRAND  ISLAND 

357 

6717 

6274 

MEMPHIS 

103 

3334 

3210 

.• oT  PALM  BEACH 

0 

448 

253 

LINCOLN  U 

321 

6190 

5663 

NASHVILLE 

149 

3929 

3638 

NORFOLK 

404 

7248 

6698 

OAK  RIDGE  R 

181 

4173 

3761 

GEORGIA 

NORTH  PLATTE 

399 

709  2 

6379 

AT.'f  .'S 

100 

3292 

2907 

OMAHA 

353 

6346 

6024 

TEXAS 

ATLANTA 

93 

3389 

2958 

SCOTTSBLUFF 

419 

6490 

6313 

ABILENE 

53 

2610 

2524 

AUGUSTA 
COLUMBUS 

70 
41 

2841 
2767 

2397 
2383 

VALENTINE 

401 

7547 

7063 

AmarILLO 
AUSTIN 

176 
6 

4004 
1  812 

3929 
1711 

MACON 

58 

2843 

2116 

NEVADA 

BROWNSVILLE 

0 

470 

600 

SAVANNAH 

48 

2395 

1819 

Elko 

581 

6517 

6R32 

CORPUS  CHRIST  I 

0 

975 

914 

IDAHO 

ELY 

649 

7177 

7062 

DALLAS 

33 

2292 

2357 

LAS  VEGAS 

74 

2585 

2703 

DEL  RIO 

1 

1475 

1504 

Boise 

432 

5fl25 

6483 

RENO 

494 

5422 

6786 

EL  PASO 

43 

2690 

2700 

LEWISTON 

423 

5528 

5213 

WINNEMUCCA 

521 

5919 

6245 

FORT  WORTH 

49 

2360 

2405 

POCATfLLO 

594 

7072 

6573 

Data  from  airport  unless  otherwise  specified 
U  indicates  Urban,  R  indicates  Rural,  sites.' 


COOLING  DEGREE  DAYS 


(Base  6S*F.) 


APRIL   1969 


StAte  and  stabon 


ALABAMA 
BIRMINGHAM 
HUNTSVILLE 
MOBILE 
MONTGOMERY 

ALASKA 
ANCHORAGE 
ANNETTE 
BARROW 

BARTER  ISLAND 
BETHEL 
SETTLES 
BIG  DELTA 
COLD  BAY 
FAIRBANKS 
FAREWELL 
GULKANA 
HOMES 
ILIAMNA 
JUNEAU 
KING  SALMON 
KOTZEBUE 
MC  GRATH 
NENANA 
NONE 

ST.  PAUL  ISLAND 
SHEMYA 
SUMMIT 
TALKEETNA 
TANANA 
UNALAKLEET 
YAKUTaT 

ARIZONA 
FLAGSTAFF 
PHOENIX 
TUCSON 
WINSLOH 
YUMA 

ARKANSAS 
FORT  SMITH 
LITTLE  ROCK 

CALIFORNIA 
BAKERSFIELD 
BISHOP 
BLUE  CANYON 
EUREKA  U 
FRESNO 
LONG  BEACH 
LOS  ANGELES 
LOS  ANGELES  u 
MT  SHASTA  R 
OAKLAND 
RED  BLUFF 
SACRAMENTO 
SANDBERG  R 
SAN  DIEGO 
SAN  FRANCISCO 
SAN  FRANCISCO  U 
SANTA  MARIA 
STOCKTON 

COLORADO 
ALAMOSA 

COLORADO  SPRINGS 
DENVER 

GRAND  JUNCTION 
PUEBLO 

CONNECTICUT 
BRIDGEPORT 
HARTFORD 
NEW  HAVEN 

DELAWARE 
WILMINGTON 

OIST.OF  COLUMBIA 
WASH  NATL  AP 

FLORIDA 
APALACHICOLA  U 
DAYTONA  BEACH 
FORT  MYERS 
JACKSONVILLE 
KEY  WEST 
LAKELAND  U 
MIAMI 
ORLANDO 
PENSACOLA 
TALLAHASSEE 
TAMPA 
WEST  PALM  BEACH 

GEORGIA 
ATHENS 
ATLANTA 
AUGUSTA 
COLUMBUS 
MACON 
SAVANNAH 


Ounnt 
leaaon 


0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

123 

1*5 

87 

102 

II 

■2  1 


33 

40 
153 


115 
201 
397 
18« 
799 
290 
690 
2S6 
103 
132 
2*8 
47* 


^1 


State  and  stabon 


HAWAI I 
HILO 
HONOLULU 
KAHULUl 
LI  HUE 

IDAHO 
BOISE 
LEWISTON 
POCATELLO 

ILLINOIS 
CAIRO  U 
CHICAGO  0  HARE 
CHICAGO  MIDWAY 
MOLINE 
PEORIA 
ROCKFORD 
SPRINGFIELD 

INDIANA 
EVANSVILLE 
FORT  WAYNE 
INDIANAPOLIS 
SOUTH  BEND 

IOWA 
BURLINGTON 
DES  MOINES 
OUBUOUE 
SIOUX  CITY 
WATERLOO 

KANSAS 
CONCORDIA 
DODGE  CITY 
GOOOLAND 
TOPEKA 
WICHITA 

KENTUCKY 
COVINGTON 
LEXINGTON 
LOUISVILLE 

LOUISIANA 
BATON  ROUGE 
LAKE  CHARLES 
NEW  ORLEANS 
SHREVEPORT 

MAINE 
CARIBOU 
PORTLAND 

MARYLAND 
BALTIMORE 

MASSACHUSETTS 
BLUE  HILL  OBS  R 
BOSTON 
NANTUCKET 
WORCESTER 

MICHIGAN 
ALPENA 
DETROIT 

DETROIT  M  WAYNE  CO 
FLINT 

GRAND  RAPIDS 
HOUGHTON  LAKE 
LANSING 

marquette  u 

muskegon 

sault  sTc  marie 

minnesota 

DULUTH 

INTERNATIONAL  FALLS 
MINNEAPOLIS 
ROCHESTER 
ST  CLOUD 

MISSISSIPPI 
JACKSON 
MERIDIAN 

MISSOURI 
COLUMBIA 
KANSAS  CITY 
ST  JOSEPH 
ST  LOUIS 
SPRINGFIELD 

MONTANA 
BILLINGS 
GLASGOW 
GREAT  FALLS 
HAVRE 
HELENA 
KALI  SPELL 
MILES  CITY 
MISSOULA 


Ouimtt 
seaaon 


2  39 

895 

295 

952 

2  59 

837 

214 

598 

0 

0 

0 

0 

0 

0 

9 

9 

7 

7 

9 

9 

133 

165 

101 

124 

133 

179 

57 

72 

0 

0 

0 

0 

State  and  stabon 


NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 
NORFOLK 
NORTH  PLATTE 
OMAHA 

SCOTTSBLUFF 
VALENTINE 

NEVADA 
ELKO 
ELY 

LAS  VEGAS 
RENO 
WINNEMUCCA 

HEW  HAMPSHIRE 
CONCORD 
MT  WASHINGTON  OBS 

NEW  JERSEY 
ATLANTIC  CITY 
ATLANTIC  CITY  U 
NEWARK 
TRENTON  U 

NEW  MEXICO 
ALBUOUEROUE 
CLAYTON 
ROSWELL 

NEW  YORK 
ALBANY 
BINGHAMTON 
BUFFALO 
NEW  YORK  U 
J.F.  KENNEDY 
NEW  YORK  LA  GUAROIA 
ROCHESTER 
SYRACUSE 

NORTH  CAROLINA 
ASHEVILLE 
CAPE  HATTERAS  R 
CHARLOTTE 
GREENSBORO 
RALEIGH 
WILMINGTON 

NORTH  DAKOTA 
BISMARCK 
FARGO 
WILLISTON 

OHIO 
AKRON 

CINCINNATI  OBS 
CLEVELAND 
COLUMBUS 
DAYTON 
MANSFIELD 
TOLEDO 
YOUNGSTOWN 

OKLAHOMA 
OKLAHOMA  CITY 
TULSA 

OREGON 
ASTORIA 
BURNS  U 
EUGENE 
HEACHAM 
MEDFORD 
PENDLETON 
PORTLAND 
SALEM 
SEXTON  SUMMIT  R 

PACIFIC  AREA 
JOHNSTON 
KOROR  R 
KWAJALEIN 
MAJURO 
PAGO  PAGO 
PONAPE  R 
TAGUAC  GUAM  R 
TRUK  MOEN  ISLAND 
WAKE 
YAP  R 

PENNSYLVANIA 
ALLENTOWN 
ERIE 

HARRISBURG 
PHILADELPHIA 
PITTSBURGH 
PITTSBURGH  U 
READING  U 
SCRANTON 
WILLIAMSPORT 


Cttnant 
season 


1446 
2002 
2065 
1912 
1972 
1836 
1550 
1925 
1632 
1887 


Ourent 
season 

■B 

■3 

State  and  stabon 

^  a 

^ 

u 

il 

B 

^1 

II 

1 

ll 

11 

RHODE  ISLAND 

BLOCK  ISLAND 

0 

0 

PROVIDENCE 

0 

0 

SOUTH  CAROLINA 

CHARLESTON 

46 

47 

CHARLESTON  U 

70 

70 

COLUMBIA 

81 

86 

GNVLE-SPARTANBURG 

19 

19 

SOUTH  DAKOTA 

ABERDEEN 

0 

0 

HURON 

0 

0 

RAPID  CITY 

0 

0 

SIOUX  FALLS 

0 

0 

TENNESSEE 

BRISTOL 

0 

0 

CHATTANOOGA 

33 

33 

KNOXVILLE 

15 

15 

MEMPHIS 

48 

48 

NASHVILLE 

33 

33 

OAK  RIDGE  R 

23 

23 

TEXAS 

ABILENE 

83 

88 

AMARILLO 

30 

30 

AUSTIN 

132 

170 

BROWNSVILLE 

335 

601 

CORPUS  CHRISTI 

180 

269 

DALLAS 

97 

106 

DEL  RIO 

193 

2*4 

EL  PASO 

71 

72 

FORT  WORTH 

67 

76 

GALVESTON  U 

145 

156 

HOUSTON 

167 

226 

LUBBOCK 

36 

36 

MIDLAND 

66 

66 

PORT  ARTHUR 

139 

165 

SAN  ANGELO 

99 

112 

SAN  ANTONIO 

133 

157 

VICTORIA 

184 

2*7 

WACO 

111 

126 

WICHITA  FALLS 

57 

57 

UTAH 

MILFORD 

0 

0 

SALT  LAKE  CITY 

1 

1 

WENDOVER 

1 

1 

VERMONT 

BURLINGTON 

0 

0 

VIRGINIA 

LYNCHBURG 

9 

9 

NORFOLK 

42 

42 

RICHMOND 

21 

21 

ROANOKE 

2 

2 

WALLOPS  ISLAND 

3 

3 

WASHINGTON 

OLYMPIA 

0 

0 

QUILLAYUTE 

0 

0 

SEATTLE  TACOMA 

0 

0 

SPOKANE 

0 

0 

STAMPEDE  PASS  R 

0 

0 

WALLA  WALLA  U 

0 

0 

YAKIMA 

0 

0 

WEST  INDIES 

SAN  JUAN  P.R. 

447 

1463 

SWAN  ISLAND 

533 

1803 

WEST  VIRGINIA 

8ECKLEY 

CHARLESTON 

ELKINS 

HUNTINGTON 

PARKERSBURG  U 

WISCONSIN 

GREEN  BAY 

0 

0 

LA  CROSSE 

0 

0 

HAD  1  SON 

0 

0 

MILWAUKEE 

0 

0 

WYOMING 

CASPER 

0 

0 

CHEYENNE 

0 

0 

LANDER 

0 

0 

SHERIDAN 

0 

0 

Data  from  airport  unless  otherwise  specified. 
V   Indicates  Urban,  R  indicates  Rural,  sites. 


STORM  SUMMARY 


APRIL  1969 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

t  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

'^  ICE  STORMS 

0 

ALL  OTHER 

a 

^DAMAGE 

^DAMAGE 

^DAWAGE 

'damage 

'^DAtAAGE 

^DAMAGE 

STATE 

1 

z 

5 

< 

=3 

1 

< 
a 

< 

ac 

St 

o 
u 

< 

i 

St 
tYrf 

Q. 

o 

U 

X 

< 

q: 

d  >- 

§ 

X 

< 

Z 

o 

X 

< 

a.  >- 
Ol- 

Q£Q£ 
O.  uj 

a 

u 

X 

< 

z 

ol  >- 
Oh- 

ol 
O 

u 

Alabama 

2 

1 

2 

15 

6 

0 

0 

3 

0 

Alaska    * 

Arizona    * 

Arkansas 

0 

0 

5 

0 

0 

0 

4 

0 

California    * 

Colorado 

0 

1 

4 

0 

Connecticut    * 

Delaware 

0 

0 

4 

0 

Florida 

1 

1 

0 

0 

5 

0 

0 

0 

5 

1 

0 

4 

0 

Georgia 

1 

1 

0 

30 

6 

°4 

c 

0 

0 

5 

0 

Hawaii  • 

Idaho   * 

Illinois 

0 

0 

4 

0 

0 

0 

4 

0 

Indiana 

3 

2 

0 

0 

4 

0 

0 

3 

0 

0 

0 

4 

0 

Iowa 

1 

1 

0 

0 

3 

Kansas 

1 

1 

0 

1 

5 

0 

0 

6 

5 

0 

0 

4 

3 

1 

2 

4 

0 

Kentucky 

0 

0 

6 

? 

0 

0 

5 

? 

Louisiana 

4 

3 

0 

1 

5 

0 

0 

4 

0 

0 

0 

4 

0 

2 

0      ? 

0 

0 

0 

°5 

C 

Maine 

0 

0 

3 

0 

0 

0 

4 

0 

Maryland 

0 

0 

4     !     0 

1 

Massachusetts 

0 

0 

4         0 

0 

0 

4 

0 

0 

Ol     3 

0 

0 

0 

5 

0 

Michigan 

2 

2 

0 

0 

4 

0 

5 

4 

0 

0 

Ol     2 

0 

Minnesota 

1 
1 

0 

0 

4 

0 

1 

? 

? 

? 

? 

Mississippi 

9 

2 

0 

19 

5 

0 

0 

0    1     ? 

0 

1 

? 

0 

0 

1      ? 

0 

0 

0 

? 

0 

Missouri 

5 

3 

0 

2 

5 

0 

1 

5    1 

0 

0 

5 

0 

0 

Oi    4 

0 

0 

0 

4 

4 

Montana 

j 

0 

0 

4 

0 

i 

0 

0 

7         0 

Nebraska    ♦ 

; 

i 

Nevada    * 

; 
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♦  No  occurrence  of  storms  or  unusual  weather  phenomena. 

*  Includes  heavy  sleet  storm. 

ft      Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 
«(   For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 
see  the  Environmental  Data  Service,  ESSA ,  monthly  publication  STORM  DATA. 

t   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows; 

1  Less  than  $50 

2  $50  to  $500  *■ 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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INTRODUCTION 

The  snowmelt  floods  of  1Q69  In  the  Red  River  of 
the  North,  Upper  Mississippi  and  Missouri  Basins 
caused  an  estimated  property  damage  of  $175  million 
and  8  deaths.  Accurate  and  timely  flood  forecasting 
by  ESSA  Weather  Bureau  permitted  early  and  reliable 
warnings,  and  the  response  through  Operation  Fore- 
sight prevented  some  $250  million  in  damages.  This 
does  not  include  $86  million  of  potential  damage  avoided 
by  storage  of  flood  waters  In  federal  reservoirs  In  the 
Upper  Missouri  Basin. 

In  the  Red  River  of  the  North  Basin,  the  spring  flood 
of  1969  was  the  most  severe  since  1897  along  the  main 
stem  from  the  headwaters  to  Grand  Forks,  N.  Dak. 
Below  Grand  Forks,  N.  Dak.,  the  flood  crests  were  slightly 
lower  than  in  April  1966.  Record  stages  were  reached 
on  the  Red  Lake  River  at  Crookston,  Minn.,  and  on  the 
Sheyenne  River  at  West  Fargo,  N.  Dak.,  around  the  middle 
of  April.  In  the  latter  half  of  April  the  Souris  River  at 
Mlnot,    N.    Dak.,   reached  Its  highest  stage  since   1904. 

In  the  Upper  Mississippi  Basin,  record  to  near-record 
flooding  occurred  on  tributary  streams  in  southern 
Minnesota  and  northern  Iowa  and  along  the  main  stem 
of  the  Mississippi  from  the  headwaters  to  Davenport, 
Iowa.  In  the  reach  from  St.  Paul,  Minn.,  to  Winona, 
Minn.,  and  at  scattered  points  to  Davenport,  Iowa,  the 
flood  of  1969  was  exceeded  only  by  the  record  flood  of 
1965. 

In  the  Missouri  Basin,  record  flooding  occurred  on 
some  tributary  streams  in  eastern  Montana,  the  Dakotas, 
Nebraska,  and  Iowa.  Flooding  along  the  main  stem  of  the 
Missouri  River  was  confined  to  the  562-mile  reach  be- 
tween Nebraska  City,  Nebr.,  and  the  Junction  with  the 
Mississippi. 

Flood  and  crest  stages,  periods  of  flooding,  and  other 
pertinent  Information  for  over  200  river  stations  In  the 
three  basins  are  given  in  table  1.  Table  2  lists  crest 
stages  of  outstanding  floods  at  21  stations  to  show  the 
relative  m.agnltude  of  the  1969  flood. 

A  few  photographs  have  been  Included  to  illustrate  the 
physical   extent    and    severity   of   the    snowmelt  floods. 

FLOOD  AREA 

The  flood  area  covered  portions  of  three  major  basins, 
namely:  the  Red  River  of  the  North,  the  Upper  Missis- 
sippi, and  the  Missouri.  It  covered  portions  of  10  states: 
North  Dakota,  Minnesota,  Wisconsin,  Iowa,  Illinois,  Mis- 
souri, Kansas,  Nebraska,  South  Dakota,  and  Montana 
(fig.  6).  Not  shown  in  figure  6  is  the  upper  portion  of  the 
Missouri  Basin  where  some  record  flooding  occurred 
on  the  Yellowstone  River  In  eastern  Montana. 

The  Red  River  of  the  North  adjoins  the  Mississippi 
System  on  the  north  but  is  not  a  part  of  it.  It  rises 
In  the  lake  region  of  west-central  Minnesota,  not  far 
from  the  headwaters  of  the  Minnesota  River.  It  Is 
formed  by  the  confluence  of  the  Ottertall  and  Bols  de 
Sioux  Rivers,  and  then  flows  northward  400  miles  to 
the  Canadian  border,  forming  the  boundary  between 
Minnesota  and  North  Dakota.  It  is  the  largest  northward 
flowing  river  in  the  United  States.  The  Red  River  of 
the  North  below  Emerson,  Manitoba,  drains  an  area  of 
40,200  square  miles  (excluding  the  Souris  River  Basin 
but  including  3,800  square  miles  of  closed  basins  in 
North  Dakota). 

The  Upper  Mississippi  Basin  drains  an  area  of  188,000 
square    miles.     The  Missouri  Basin  drains  an  area  of 


529,400  square  miles;  however,  less  than  15%  of  the 
basin  had  severe  flooding  during  the  snowmelt  floods 
of  1969. 

ANTECEDENT  CONDITIONS 

The  potential  for  major  spring  flooding  was  first 
noted  during  the  fall  months  of  1968.  Above-normal 
precipitation  occurred  over  much  of  the  Midwest  during 
this  period.  The  winter  was  one  of  the  worst  on  record 
in  terms  of  continued  cold  weather,  heavy  snowfall, 
long  duration  of  snow  cover,  and  high  water  content 
of  snow  cover  remaining  on  ground  in  early  March. 
Large  areas  received  more  than  double  the  normal 
precipitation  for  the  5-month  period,  October  1968 
through  February  1969  (fig.  3), 

Precipitation  during  October  1968  averaged  2  to  3 
times  normal  over  eastern  Kansas,  eastern  Nebraska, 
and  most  of  Iowa  and  Minnesota.  November  was  re- 
latively dry  but  the  soil  remained  wet  until  freezeup. 
Heavy  snows  began  Dec.  10  and  were  repeated  2  weeks 
later.  Light  to  moderate  snowfalls  occurred  at  frequent 
Intervals  during  January,  February,  and  the  first  week 
of  March.  Large  areas  had  a  continuous  snow  cover  for 
more  than  90  days.  Because  of  the  cold,  cloudy  weather, 
75%  to  85%  of  the  winter's  precipitation  was  still  present 
In  the  snowpack  In  early  March. 

The  more  southerly  location  of  storm  tracks  during 
the  1968-69  winter  and  the  usual  temperature  gradients 
in  the  area  produced  cold  weather,  abundant  precipita- 
tion, and  unusual  cloudiness.  Sunshine  was  about  one- 
half  of  normal.  Air  masses  were  more  humid  than 
usual  so  that  the  cold,  moist  atmosphere  and  below 
normal  sunshine  reduced  evaporation  from  the  snow 
and  soil.  Temperatures  for  December  and  January 
averaged  5°  to  10°  below  normal.  During  February 
temperatures  averaged  near  normal  with  nighttime 
minlmums  above  normal  but  daytime  maximum  tem- 
peratures near  or  a  little  below  normal.  Temperature 
departures  from  normal  for  the  2-month  period,  Decem- 
ber 1968  and  January  1969,  are  shown  In  figure  2. 
Temperatures  during  the  first  half  of  March  were 
abnormally  cold,  averaging  several  degrees  below  nor- 
mal. Very  little  snow  melted  during  March,  except 
In  the  southern  fringes  of  the  snowpack  in  Nebraska 
and  southern  Iowa. 

Average  temperatures  and  accumulated  precipitation 
for  selected  stations  in  the  Red  River  of  the  North, 
Upper  Mississippi,  and  Missouri  Basins  for  the  period 
November  1968  through  March  1969,  compared  to  normal 
(1931-1960)  and  other  flood  years  are  shown  in  figure  1. 
In  the  Red  River  of  the  North  Basin  at  Fargo,  N.  Dak., 
the  temperatures  averaged  15*  to  20°  below  normal  during 
the  latter  part  of  December  and  the  greater  part  of 
January.  During  February,  the  average  temperature  rose 
from  15°  below  normal  to  9*  above  normal  at  the  end 
of  the  month.  During  March,  temperatures  averaged 
generally  several  degrees  below  normal  except  above 
normal  in  the  beginning  of  the  month.  Precipitation 
during  the  4-month  period,  December-March,  averaged 
considerably  above  normal.  Similar  temperature  and 
precipitation  patterns  were  observed  In  the  Upper 
Mississippi  and  Missouri  Basins. 

Figures  4A  and  4B  show  the  snow  accumulation  through 
Jan.  31  and  Feb.  28,  respectively.  The  patterns  are 
approximate  and  are  based  on  preliminary  data.  Depths 
within  the  20-Inch  line  run  up  as  high  as  35  to  40  Inches. 
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The  total  snow  depth  in  the  Upper  Mississippi  Basin  as 
of  Mar.  10  averaged  more  than  20  inches  over  the 
northern  half  and  southwestern  third  of  Minnesota.  In  the 
northern  half  of  Wisconsin  and  the  northwestern  portion  of 
Iowa    the    snow    depths   ranged   from    10   to    20  inches. 

Figure  5  shows  the  water  equivalent  of  snow  on  Mar,  14. 
In  general,  the  streams  with  the  most  serious  flood 
potential  were  the  Red  River  of  the  North,  Minnesota, 
Upper  Des  Moines,  Upper  Mississippi,  Big  Sioux,  Little 
Sioux,  and  the  James  Rivers.  Some  of  the  municipal 
areas  located  in  regions  of  potential  heavy  flooding  were: 
Fargo  and  Grand  Forks,  N.  Dak.,  in  the  Red  River  of  the 
North  Basin;  Minneapolis,  St.  Paul  and  Mankato,  Minn., 
in  the  Upper  Mississippi  Basin;  and  Sioux  City,  Iowa,  and 
Sioux  Falls,  S.  Dak.,  in  the  Missouri  Basin.  More  than 
100   additional    municipalities  were  similarly  involved. 

Since  the  snow  cover  was  established  early  in  the 
season,  the  soil  frost  under  the  snow  cover  was  not 
unusually  deep.  However,  there  was  a  plentiful  supply 
of  available  moisture  in  the  heavy  snowpack.  Infiltration 
capacities  were  quickly  satisfied,  and  run-off  rates  were 
high. 

During  December  1968  and  January  1969,  unprecedented 
snowstorms  were  experienced  over  much  of  the  North 
Central  States.  Snow  depths  ranged  up  to  275%  of  normal. 
By  the  middle  of  February  it  was  apparent  that  disastrous 
floods  were  highly  probable.  Several  Information  re- 
leases and  public  reports  were  made  between  Feb.  12 
and  early  March.  Operation  Foresight  (1)  was  initiated 
Feb.  28,  1969,  by  a  directive  from  the  President  ordering 
a  major  effort  by  federal  agencies  to  reduce  or  alleviate 
potential  damage  from  the  impending  flood. 

The  Office  of  Emergency  Preparedness,  which  had 
overall  control  of  the  entire  Midwest  flood  emergency 
program,  reported  that  "unprecedented  advance  prepara- 
tions were  tailored  to  prevent  as  much  fracture  as 
possible."  The  Environmental  Science  Services  Ad- 
ministration and  six  other  major  federal  agencies,  plus 
relief  agencies,  coordinated  their  efforts  in  Operation 
Foresight. 

On  the  basis  of  Weather  Bureau  forecasts,  mass  pre- 
parations for  protection  and  evacuation  were  started. 
Flood-fighting  resources  were  made  available  through 
the  facilities  of  individual  states  and  municipalities,  the 
Office  of  Emergency  Preparedness,  Civil  Defense,  and 
the  Corps  of  Engineers.  Temporary  levees  were  con- 
structeci  sandbags  stockpiled,  factory  equipment  pro- 
tected, and  movable  property  evacuated.  About  200 
miles  of  temporary  levees  and  dikes  were  erected  or 
reinforced. 

Five  states,  Minnesota,  North  and  South  Dakota,  Iowa, 
and  Wisconsin,  were  designated  disaster  areas.  The 
Governor  of  Minnesota  declared,  "Minnesota  citizens 
were  spared  what  could  have  been  one  of  the  most  damag- 
ing floods  in  the  state's  history  through  a  combination  of 
federal,  state,  and  local  efforts." 

PREPARATIONS  FOR  THE  SEVERE  SNOWMELT 
FLOODS  IN  THE  UPPER  MIDWEST 
Asa  result  of  the  widespread  heavy  snow  cover,  the 
Weather  Bureau,  Corps  of  Engineers,  and  the  Bureau  of 
Reclamation  started  systematic  measurements  in  De- 
cember and  January  of  the  water  equivalent  of  the  snow 
cover  in  Nebraska  and  eastern  South  Dakota.  The  U.  S. 
Army  provided  helicopters  to  go  into  inaccessible  areas 
where  the  snow  depths  and  water  equivalents  were  be- 
lieved to  be  heavy  to  obtain  special  observations  during 
the  critical  period  in  the  latter  half  of  March.  The 
U.  S.  Army  at  Fort  Carson,  Colo.,  provided  helicopters 
for    snow    surveys    .^n   the   Red  River  of  the  North,  Big 


Sioux,  and  Minnesota  River  Basins.  The  helicopters 
operated  out  of  Fargo,  N.  Dak.,  and  Sioux  Falls,  S.  Dak. 
Substation  Network  Specialists  at  Fargo  and  Sioux 
Falls  were  responsible  for  the  measurements.  They 
were  assisted  by  members  of  the  local  Weather  Bureau 
staffs  and  the  State  Climatologist  for  North  Dakota. 
The  use  of  helicopters  permitted  access  to  areas  where 
roads  were  still  closed  and  facilitated  the  selection  of 
representative  sampling  sites. 

A  pilot  project  for  field  investigation  of  rates  of 
snowmelt  was  conducted  by  the  Office  of  Hydrology 
in  the  Rock  River  Basin  in  northwestern  Iowa  and 
southwestern  Minnesota.  The  area  investigated  was 
the  788  sq.  ml.  drainage  basin  above  Rock  Rapids, 
Iowa.  The  Weather  Bureau  measured  the  water  equiva- 
lent and  snow  depth  at  fixed  network  points.  Meteoro- 
logical data  observed  at  Sioux  Falls,  S.  Dak.,  and  Sioux 
City,  Iowa  were  supplemented  by  some  observations 
in  the  Rock  River  Basin.  The  U.  S.  Geological  Survey 
provided  discharge  data  from  its  Rock  Rapids  and 
Rock  Valley  stations.  Arrangements  were  made  with 
the  Air  Force  to  take  sufficient  aerial  photographs  to 
define  the  area  of  snow  cover  as  melting  of  the  snow 
mantle  progressed. 

SNOWMELT  FLOODS  OF  1969 

Red  River  of  the  North  Basin. — Mild  temperatures 
during  the  first  week  of  April  caused  the  snow  cover  to 
ripen  and  erode.  One  to  2  inches  of  rainfall  over 
portions  of  the  basin  on  Apr.  7-9  hastened  the  melting 
process.  This  was  followed  by  above-normal  tem- 
peratures causing  rapid  snowmelt  and  runoff. 

Flooding  began  along  the  main  stem  of  the  Red  River 
of  the  North  at  Wahpeton  and  Fargo,  N.  Dak.,  on  Apr.  8. 
The  following  day,  flooding  began  along  the  Red  Lake 
River  at  Crookston,  Minn.  The  Sheyenne  River  at 
Lisbon,  N.  Dak.  rose  above  flood  stage  on  Apr.  10, 
On  Apr.  11,  flooding  along  the  main  stem  had  spread 
downstream  to  Grand  Forks,  N.  Dak.  By  Apr.  16, 
the  Red  River  of  the  North  was  in  flood  as  far  down- 
stream as  Pembina,  N.  Dak.,  and  by  Apr.  18,  down 
to  Emerson,  Manitoba.  The  Red  River  of  the  North 
was  several  miles  wide  in  many  areas  from  Lake 
Traverse  to  the  Canadian  border.  There  were  several 
Instances  where  streams  moved  out  of  their  banks 
across  country  to  other  channels  at  a  lower  level, 
causing  heavy  property  damage. 

Heavy  snowmelt  and  Ice  action  brought  the  Des  Lacs 
River  to  a  crest  of  19.8  ft.  at  Foxholm,  N.  Dak.,  on 
April  10.  On  the  same  date,  the  Sourls  River,  which 
is  joined  by  the  Des  Lacs  about  7  miles  above  Minot, 
N.  Dak.,  rose  to  a  stage  of  17.04  ft.  at  Minot.  The 
city  of  Minot  was  inundated  to  a  depth  of  several  feet, 
with  the  main  crest  (20.36  ft.)  still  9  days  away.  More 
than  11,000  residents  were  evacuated  from  their  homes 
before  large  parts  of  the  city  were  inundated.  The 
flood  in  Minot  lasted  32  days.  Flood  damages  in  the 
Sourls  Basin  in  North  Dakota  were  estimated  at  over 
$12  million. 

Upper  Mississippi  Basin.  —  Precipitation  in  Minnesota 
and  Wisconsin  during  April  continued  below  normal 
for  the  third  consecutive  month.  Precipitation  was 
light  and  well  spaced  except  for  the  concentrated  rain- 
fall of  0.75  to  1.5  inches  over  northwestern  Minnesota 
on  April  8-9.  The  effect  of  the  April  rainfall  on  the 
snowmelt  runoff  was  slight  except  in  the  Upper  Minne- 
sota River  Basin. 

Following  the  subzero  temperatures  that  occurred 
over  most  of  Minnesota  on  March  29-30,  temperatures 
in  early  April  began  to  warm  up  with  afternoon  highs  in 
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the  40's  over  the  snow-covered  areas  to  the  50' s 
elsewhere.  Morning  lows  were  all  below  32*  F.  through 
April  6.  From  April  7  to  the  end  of  the  month,  after- 
noon highs  were  in  the  50' s  and  60' s  with  overnight 
lows  of  32*  F.  or  higher.  The  rains  of  April  8-9 
combined  with  the  above  normal  temperatures  melted 
most  of  the  remaining  snow  cover  by  April  10.  Peak 
snowmelt  runoff  occurred  with  and  after  the  rains. 
Much  of  the  Upper  Minnesota  River  Valley  and  the 
Mississippi  River  drainage  upstream  from  Minneapolis, 
Minn.,  was  water-covered  on  April  7. 

Warm  weather  over  central  and  southeastern  Iowa 
March  15  to  23  caused  heavy  snowmelt  runoff  and 
extensive  flooding  along  the  South  Raccoon  and  North 
Rivers,  the  entire  Skunk  River  System,  the  West  Fork 
of  the  Cedar,  Black  Hawk  Creek,  and  the  Iowa  River 
from  Marshalltown,  Iowa,  to  Its  mouth  during  the  last 
half  of  March. 

Record  flooding  occurred  on  the  West  Fork  of  the 
Des  Moines  River  (fig  7C)  at  Jackson,  Minn.,  Esther- 
ville,  Iowa,  and  Humbolt,  Iowa,  during  April.  While 
the  crests  occurred  during  the  first  half  of  the  month, 
the  flood  waters  persisted  from  April  4  to  May  2. 
Flood  waters  spread  over  many  thousand  acres  of 
farmland.  Cities  along  the  West  Fork  had  a  2-month 
warning  of  impending  floods  by  the  Weather  Bureau,  so 
were  well-prepared  for  the  record  flood  crests.  The 
more  severe  flooding  on  the  North  Raccoon  River  at 
Jefferson,  Iowa,  occurred  Mar.  20  to  Apr.  12.  Minor 
flooding  occurred  Apr.  18  to  20. 

The  main  stem  of  the  Des  Moines  River  began  over- 
flowing at  Des  Moines,  Iowa,  on  Mar.  22.  Crests  during 
April  at  Des  Moines  were  2  feet  lower  than  in  March. 
Considerable  flooding  occurred  between  Fort  Dodge, 
Iowa,  and  Ottumwa,  Iowa,  during  the  period  Mar.  22  to 
Apr.  22  but  the  degree  of  flooding  was  considerably  less 
at  other  points  than  at  Des  Moines. 

Minor  flooding  occurred  on  streams  In  Missouri  and 
Illinois.  The  streams  Involved  were  the  Salt  River 
in  Missouri  and  the  Sangamon,  Illinois,  Kaskaskia,  and 
Big  Muddy  Rivers  in  Illinois.  The  heaviest  flooding 
occurred  on  the  Big  Muddy  River  at  Murphysboro,  111. 

The  main  stem  of  the  Mississippi  River  was  rising 
slowly  in  the  headwaters  on  Apr.  4.  The  rains  on 
Apr.  8-9  increased  the  rate  of  the  rise,  with  the  Mis- 
sissippi spilling  out  of  its  banks  at  Fort  Ripley  and 
St.  Paul,  Minn.,  on  Apr.  9.  By  Apr.  15,  the  overflow 
had  spread  from  Libby,  Minn.,  downstream  to  Dubuque, 
Iowa  (except  at  Lansing,  Iowa)  a  distance  of  525  miles. 
By  April  25,  flooding  was  in  progress  as  far  downstream 
as  Caruthersville,  Mo.  (107  miles  below  the  mouth  of  the 
Ohio).  The  1969  flood  along  the  main  stem  of  the 
Mississippi  generally  ranked  as  the  second  highest  flood 
of  record  in  the  reach  from  Libby,  Minn.,  to  Muscatine, 
Iowa,  a  distance  of  nearly  650  miles. 

River  stage  hydrographsof  the  1969  and  other  important 
floods  at  various  points  in  the  Mississippi  Basin  are 
shown  in  figures  7E  and  7F. 

Missouri  Basin.--March  1969. — Localized  flooding 
occurred  on  the  Sun  and  Teton  Rivers  and  on  Belt 
Creek  in  Montana  during  the  latter  half  of  March. 
Damage  resulted  to  several  bridges  and  other  structures 
due  to  ice  jams.  Streams  and  creeks  In  the  Great 
Falls,  Helena,  Denton,  and  Dillon,  Mont.,  areas  rose 
to  a  high  level  due  to  snowmelt  runoff.  A  small  boy 
drowned  in  the  high  water  near  Stockett,  Mont.  Most 
of  the  damage  was  due  to  ice  piling  against  bridge 
piers  and  spans. 

Overflows  occurred  along  the  Yellowstone  River  from 
Miles    City,    Mont.,    downstream    to   Sidney,    Mont.,    on 


Mar.  19-21  due  to  ice  Jams.  Most  of  the  overflow 
was  confined  to  low  areas.  The  heaviest  damage  occurred 
to  crops  and  buildings.  Overflow  occurred  on  the  Little 
Big  Horn  River,  5  miles  upstream  from  Hardin,  Mont., 
due  to  ice  Jams.  The  overflow  reached  the  interstate 
highway  but  little  or  no  damage  resulted. 

Ice  Jams  on  the  White  River  In  South  Dakota  and  the 
Niobrara  River  in  Nebraska  caused  some  local  over- 
flows but  no  damage  or  livestock  loss  occurred.  The 
Grand  River  between  Shadehill  and  Little  Eagle,  S. 
Dak.,  was  near  bankfull  late  in  March  but  did  not  over- 
flow. 

The  Floyd  River  rose  to  2  to  3  feet  below  bankfull 
stage  at  Alton,  Iowa,  on  Mar.  27  and  to  near  bankfull 
stage  at  James,  Iowa,  on  Mar.  24  and  28.  Minor  rises 
also  occurred  on  the  southern  reaches  of  the  Big 
Sioux,  Vermillion,  and  James  Rivers  during  the  last 
days  of  March  but  remained  well  below  bankfull. 

Minor  flooding  occurred  along  the  Elkhorn  River  near 
Scribner,  Nebr.,  on  Mar.  21  due  to  a  minor  ice  Jam.  One 
county  road  was  briefly  inundated  in  the  Scribner  area 
but  no  damage  resulted.  Near-bankful  stage  was  reached 
at  Norfolk,  Nebr.,  on  Mar.  21  and  at  West  Point,  Nebr., 
on  Mar.  22.  By  the  end  of  March,  rivers  and  streams 
with  the  exception  of  Logan  Creek  were  running  open 
and  free  of  ice.  Very  little  snow  remained  except  in 
drifts  and  piles,  although  there  remained  a  great  deal 
of  ponded  water. 

A  heavy  snow  cover  extended  over  most  of  the  Loup 
and  Platte  River  Basins  in  eastern  Nebraska  and  over 
the  Little  Sioux  River  Basin  in  northwestern  Iowa  in 
the  beginning  of  March.  Very  little  snowmslt  occurred 
during  the  first  half  of  March  as  the  temperatures 
remained  well  below  normal.  During  the  last  half  of 
the  month,  there  were  three  warm  periods  followed 
by  cool  periods  which  retarded  the  snowmelt.  Some 
runoff  occurred  in  the  lower  reaches  of  most  streams. 
Local  flooding  occurred  in  the  lower  reaches  of  most 
streams.  Local  flooding  occurred  in  the  lower  reaches 
of  the  Wood  River  in  Nebraska,  but  it  was  confined 
mostly  to  lowlands  and  croplands,  with  some  high  water 
over  rural  roads.  The  mild  spell  in  mid-March  caused 
snowmelt  in  the  lower  reaches  of  the  Loup  River 
Basin  in  Nebraska,  with  some  lowland  flooding  due  to 
ice  jams  near  St.  Paul,  Fullerton,  and  Columbus,  Nebr., 
on  Mar.  19-25.  Minor  ice  Jams  and  flooding  occurred 
on  the  Platte  River  near  Schuyler,  Nebr.  Flood  damage 
was  relatively  minor  and  occurred  mostly  in  the  lower 
reaches  of  the  Loup  River  between  St.  Paul  and  Columbus, 
Nebr. 

Extensive  flooding  from  snowmelt  occurred  in  the 
upper  Big  Blue  River  Basin  in  Nebraska  on  Mar. 
18-26.  Considerable  overflow  developed  on  the  Little 
Blue  River  at  Deweese  and  Falrbury,  Nebr.,  on  Mar. 
18-21.  The  West  Fork  Big  Blue  River  near  Dorchester, 
Nebr.,  rose  above  the  1960  levels  but  fell  considerably 
short  of  the  historical  high-water  mark  of  July  1950 
(table  2).  Flooding  along  the  main  stem  of  the  Big 
Blue  River  generally  approached  the  last  heavy  March 
overflows  in  1960  as  far  downstream  as  the  Kansas 
border.  Widespread  snowmelt  surface  water  accumula- 
tions on  the  tributary  streams  drained  very  slowly. 
Flooding  developed  from  2  to  5  Inches  of  water  equivalent 
in  the  old  snow  cover.  Precipitation  of  0.5  to  1  inch  on 
Mar.  23-25  in  the  lower  basin  served  principally  to 
retard  falling  stages.  Damages  were  locally  substantial 
along  the  Big  Blue  near  Seward,  Nebr.,  and  on  the 
Little  Blue  in  the  Falrbury  area,  but  losses  were  general- 
ly light  to  moderate  and  confined  to  the  Nebraska 
portion  of  the  basin. 
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The  Blackwater  River  at  Valley  City,  Mo.,  was  out 
of  Its  banks  from  Mar.  23  to  26,  but  damage  was 
slight.  Some  flooding  occurred  along  the  Osage  River 
at  Schell  City,  Mo.,  on  Mar.  26-30,  but  no  damage  of 
consequence  resulted  from  the  overflow. 

April  1969.  —  Local  flooding  occurred  on  the  Milk 
River  at  Harlem,  Mont.,  on  Apr.  5-11  due  to  snow- 
melt  runoff  and  minor  ice  jamming.  At  least  a  dozen 
families  were  evacuated  from  their  homes  at  the  Fort 
Belknap  Indian  Reservation.  However,  no  damage  or 
flood  losses  were  reported. 

Severe  flooding  occurred  on  the  Heart  River  at  Man- 
dan,  N.  Dak.,  on  Apr.  3-9.  The  Knife  River  at  Hazen, 
N.  Dak.,  was  in  flood  during  the  same  period.  Spring 
Creek  at  Zap,  N.  Dak.,  reached  a  record  crest  on 
Apr.  7,  overflowing  some  sections  from  Halliday,  N. 
Dak.,  to  its  confluence  with  the  Knife  River.  Flood- 
ing occurred  on  most  feeder  streams  in  western  North 
Dakota,  but  the  duration  was  only  a  few  days  with  the 
peak  of  the  runoff  causing  the  only  flooding  of  con- 
sequence. This  flooding  was  due  to  the  melting  of  a 
very   heavy    snowpack   with    a    high  water  equivalent. 

The  gradual  warming,  interspersed  with  below  freezing 
nighttime  temperatures,  caused  much  of  the  ice  to  become 
rotten  and  less  likely  to  bridge  and  cause  ice  jams. 
The  ice  breakup  was  gradual  and  there  were  relatively 
few  serious  ice  jams. 

The  heavy  snow  cover  in  the  James  River  Basin  in 
the  Dakota s  had  a  water  content  of  4  to  7  inches  at  the 
end  of  March.  Warm  weather  during  the  first  10 
days  of  April  accelerated  the  snowmelt.  Record  flooding 
occurred  on  the  Pipestem  River  on  April  10.  The 
James  began  overflowing  In  the  lower  or  southern  portion 
of  the  basin  near  Scotland,  S.  Dak.,  on  Apr.  2.  The 
overflow  gradually  moved  northward  to  the  headwaters 
near  Jamestown,  N.  Dak.,  by  Apr.  10.  The  flooding 
along  the  James  River  was  the  worst  of  this  century. 
Record  flooding  occurred  from  Jamestown,  N.  Dak.,  to 
Redfield,  S.  Dak.  At  Huron,  S.  Dak.,  the  flood  crest 
was  the  second  highest  of  record  (table  2).  Flood 
damage  was  extensive  in  the  Jamestown,  N.  Dak., 
area. 

The  mayor  of  La  Moure,  N.  Dak.,  was  warned  to 
prepare  for  a  flood  crest  of  16  to  17  feet  by  Apr.  15. 
Diking  was  begun  during  the  evening  of  Apr.  13  and 
continued  all  night  into  Apr.  14.  The  town  was  saved 
from  flooding  as  the  flood  waters  rose  to  within  3  ft. 
of  the  top  of  the  dikes. 

Most  of  the  damage  in  South  Dakota  was  agricultural. 
More  than  60,000  acres  of  land  were  inundated.  Ex- 
tensive damage  resulted  to  roads  and  bridges.  Flooding 
of  the  James  River  at  Stratford,  S.  Dak.,  continued  into 
August. 

The  water  equivalent  of  the  snow  cover  in  the  Ver- 
million Basin  In  South  Dakota  was  4  to  7  inches  at  the 
end  of  March.  The  river  rose  rapidly  to  above  flood 
stage  near  Wakonda,  S.  Dak.,  on  Apr.  3.  The  crest 
reached  Davis,  S.  Dak.,  on  Apr.  7  and  Vermillion,  S. 
Dak.,  on  Apr.  10.  The  major  damage  was  to  roads, 
bridges,  and  farm  property.  It  is  estimated  that  40,000 
to  50,000  acres  were  Inundated. 

Record  flooding  occurred  on  the  Little  Rock  River  near 
Doon,  Iowa,  on  Apr.  3-9,  and  on  the  Rock  River  on 
Apr.  3-12,  The  flooding  in  the  Big  Sioux  Basin  in  South 
Dakota  and  Iowa  was  the  greatest  In  this  century. 
Judged  from  high-water  marks,  there  are  indications 
that  the  traditional  snowmelt  and  rain  flood  of  1881 
was  larger.  Snow  cover  in  late  March  1969  in  the  Big 
Sioux   and  Rock  River  Basins  ranged  from  5  inches  at 


Sioux  City,  Iowa,  to  about  40  inches  in  the  headwaters. 
The  water  equivalent  ranged  from  5  to  8  Inches,  except 
in  a  small  area  near  the  mouth  of  the  Big  Sioux.  Heavy 
snowmelt  occurred  as  warm  weather  moved  northward. 
The  crests  of  Apr.  9  and  10  on  the  Big  Sioux  exceeded 
the  previous  highest  stages  of  record  all  the  way  down 
to  Akron,  Iowa,  (table  2).  (Figure  7G  shows  the  river 
stage  hydrograph  at  Akron,  Iowa.)  At  Sioux  City,  Iowa, 
the  crest  was  only  0.2  ft.  below  the  previous  highest 
stage  of  record  measured  in  1960.  However,  the  back- 
water from  the  M  ssouri  River  was  substantially  less 
than  in  1960.  North  Sioux  City,  S.  Dak.,  and  Renner, 
S.  Dak.,  had  to  be  totally  evacuated,  while  only  partial 
evacuation  was  required  at  Baltic  and  Dell  Rapids,  S. 
Dak. 

Most  towns  and  cities  were  prepared  for  the  flood 
and  sustained  minor  damages,  and  most  of  the  damage 
was  rural.  Farmers  saved  many  possessions,  but 
little  could  be  done  to  save  buildings  in  the  flood  plain. 
Livestock  loss  was  small.  Extensive  damage  occurred 
to  roads  and  bridges  between  Sioux  City  and  Sioux 
Falls,  S.  Dak.  About  80,000  to  100,000  acres  were 
inundated. 

The  mid-March  water  equivalent  of  the  snow  cover  in 
the  Floyd  River  Basin  in  Iowa  was  4  to  7  inches.  This 
was  comparable  to  conditions  in  March  1962,  which 
produced  the  largest  snowmelt  flood  of  the  century. 
Melting  in  1969  was  slow  to  moderate,  and  covered 
a  period  of  10  days.  The  warming  was  interspersed 
with  cool  days  and  nights  and  was  Instrumental  In  keep- 
ing the  1969  flood  from  equalling  or  exceeding  the  1962 
flood.  Most  damage  was  confined  to  rural  areas.  An 
estimated  12,000  to  14,000  acres  were  Inundated.  This 
resulted  in  only  a  short  delay  in  fieldwork,  so  agri- 
cultural losses  were  minimal.  Fringe  flooding  occurred 
in  towns  along  the  river  with  small  damage.  Approaches 
to  many  bridges  were  inundated,  and  Highway  75  was 
partially  closed  in  low  areas. 

A  heavy  snow  cover  with  a  high  water  equivalent 
existed  over  the  Little  Sioux  River  Basin  in  Iowa  in 
the  beginning  of  April.  Warm  weather  early  In  the 
month  caused  moderate  melting  of  the  snow  cover. 
Figure  70  shows  the  river-stage  hydrograph  for  Peter- 
son, Iowa.  About  100  families  were  evacuated  from 
their  homes. 

Warm  temperatures  on  Mar.  31  and  Apr.  1  caused  a 
rapid  rise  of  the  North  Branch  Elkhorn  River  above 
Norfolk,  Nebr.  This  rise  proceeded  downstream,  pro- 
ducing light  to  moderate  flooding  of  low- lying  areas 
from  Osmond,  Nebr.,  to  Just  north  of  Norfolk,  Nebr. 
Damage  was  negligible  as  the  flooding  was  mainly 
over  agricultural  land. 

Flooding  along  tributary  streams  in  southern  Nebraska, 
northern  Kansas,  and  northern  Missouri  during  April 
was  due  mostly  to  rainfall.  Heavy  tributary  flooding 
occurred  In  the  Kansas  River  Basin  on  Apr.  27-28. 
An  11-foot  overflow  occurred  on  Mill  Creek  at  Paxico, 
Kans.  A  6-foot  overflow  occurred  on  the  Big  Blue 
River  at  Crete,  Nebr.,  on  Apr.  5.  Tributary  flooding 
on  the  West  Fork,  Turkey  Creek,  and  the  Black  Vermil- 
lion River  was  moderate  to  locally  heavy.  Flooding 
in  the  Marais  des  Cygnes  Basin  was  confined  to  the 
headwaters  area  down  to  Melvern,  Kans.,  and  above 
Pomona  Reservoir  on  Dragoon  Creek. 

Flooding  along  the  main  stem  of  the  Missouri  River 
was  confined  to  the  562-mi.  reach  between  Nebraska 
City,  Nebr.,  and  the  Mississippi.  The  flooding  from 
the  upstream  snowmelt  runoff  was  augmented  by  local 
rainfall  runoff. 
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FLOOD  DAMAGES 
The  preliminary  estimates  of  flood  damage  in  the 
Midwest  resulting  from  the  snowmelt  floods  of  1969 
were  placed  at  $175  million.  At  least  25,000  people 
were  evacuated  from  their  homes.  Parts  of  North  and 
South  Dakota,  Minnesota,  Wisconsin,  Iowa,  Nebraska, 
and  Illinois  were  particularly  hard  hit.  Estimates  of 
homeless  included  15,000  people  in  North  Dakota,  4,000 
in  South  Dakota,  3,100  in  Minnesota,  950  in  Illinois, 
900  in  Iowa,  and  800  in  Wisconsin.  A  detailed  break- 
down of  flood  damages  is  not  available  at  this  time  but 
will  be  included  in  a  more  comprehensive  final  report 
now  In  preparation. 

SAVINGS 

Advance  planning  through  Operation  Foresight  and 
accurate  forecasting  averted  certain  disaster  in  the 
opinion  of  federal,  state,  and  local  authorities.  A 
preliminary  estimate  of  savings  is  that  some  $250 
million  in  damage  was  prevented.  This  figure  does 
not  Include  $86  million  in  damages  prevented  due  to 
storage  of  much  of  the  snowmelt  in  federal  reservoirs 
in  the  Upper  Missouri  Basin. 

The  cost  to  the  federal  government  for  implementing 
Operation  Foresight  was  approximately  $13.5  million, 
or  only  a  small  fraction  of  the  savings  effected. 

The  Corps  of  Engineers,  chief  flood  control  agency 
of  the  federal  government,  provided  assistance  in  the 
construction  and  reinforcement  of  levees.  The  funds 
spent  for  this  were  estimated  as  about  one-fourth 
the  amount  that  would  have  been  needed  if  Operation 
Foresight  had  not  been  in  effect.  The  Corps  of  Engineers 
provided  10  million  sandbags,  built  more  than  200  miles 
of  emergency  dikes,  and  approved  construction  contracts 
in  some  400  communities.  All  these  operations  were 
instrumental  in  preventing  millions  of  dollars  in  property 
losses  (2). 

The  Corps  of  Engineers  placed  1,000  technical  experts 
or  engineers  in  critical  areas  while  another  2, 100 
servicemen  and  National  Guardsmen  turned  out  to  fight 
the  floods  shoulder  to  shoulder  with  townspeople.  The 
American  Red  Cross  served  250,000  meals  to  the  home- 
less and  to  the  workers.  More  than  5  million  bushels 
of  grain  were  moved  out  of  flood  zones  under  the 
supervision  of  the  Interstate  Commerce  Commission. 

FLOOD  WARNINGS  ISSUED  BY  ESSA,WEATHER  BUREAU 
Ample  warnings  issued  by  the  Weather  Bureau  of  the 
high  flood  potential  existing  in  the  Upper  Midwest  due 
to  the  heavy  snow  cover  and  high  water  equivalent. 
Flood  potential  forecasts  were  started  by  the  Weather 
Bureau  at  Topeka,  Kans.,  in  early  January  and  at 
Minneapolis,  Minn.,  In  mid- January. 
The   first    1969    Spring   Snowmelt    Flood  Outlook  was 


issued  by  the  River  Forecast  Center  at  Kansas  City, 
Mo.,  on  Feb.  11.  Flood  outlooks  were  given  in  general 
terms  by  comparison  with  the  snowmelt  floods  of  1952 
and  1965.  Similar  general  outlooks  were  issued  on 
Feb.  20  and  27  and  on  Mar.  6.  On  Mar.  13  and  20,  the 
outlooks  furnished  crest-stage  forecasts  for  over  200 
river  stations  in  the  Red  River  of  the  North,  Upper 
Mississippi,  and  Missouri  Basins.  On  March  21,  the 
Weather  Bureau  Regional  Office  at  Kansas  City,  Mo., 
issued  a  comprehensive  report  (3)  on  the  flood  potential 
and  the  meteorological  conditions  leading  to  the  critical 
situation. 

The  early  outlooks  and  crest  forecasts  were  remark- 
ably accurate.  The  first  snowmelt  outlook  provided  an 
average  lead  time  of  about  4  weeks.  Refinements  in 
forecasts  were  made  as  the  weeks  passed  and  the  floods 
progressed  to  the  peaks.  Most  of  the  revised  fore- 
casts had  a  lead  time  of  from  1  day  to  1  week  and 
verified  within  tenths  of  a  foot. 
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Table    1. -Flood   Stage   and   Comparative   Stage   Data--Red   River   of    the   North,    Upper   Mississippi    and   Missouri   Basins 


Month  and   year 


Month  and  year 


Month  and   year 


River  and   station 


Flood 
stage 


Above  flood  stages 

dates 

March-May  1969 


*Crest 
March-May  1969 


Previous 
aximura  crest 
of  record 


Previous  second 
highest  crest 
of  record 


From- 


To- 


Stage    Date 


Stage 


Stage 


Date 


Ft, 


Ft. 


Red  River  of  the  North  Basin 


Sheyenee: 

Lisbon,  N.  Dak. 

West  Fargo,  N.  Dak. 

Buffalo: 

Dilworth,  Minn. 

Red  Lake: 

Crookston,  Minn. 

Souris: 

Sherwood  (nr) ,  N.  Dak. 
Foxholm  (nr) ,  N.  Dak. 
Minoc  (abv) ,  N.  Dak. 

Vanendrye  (nr) ,  N.  Dak. 
Bantry  (nr) ,  N,  Dak. 
Westhope  (nr) ,  N.  Dak, 

Red  River  of  the  North: 
Wahpeton,  N.  Dak. 
Fargo,  N.  Dak. 
Halstad,  Minn. 
Grand  Forks,  N.  Dak, 
Oslo,  Minn. 
Drayton ,  N ,  Dak . 
Pembina,  N.  Dak. 
Emerson,  N.  dak. 

Ugger_Mlsslssippi  Basin 

Crow: 

Delano,  Minn. 
Rockford,  Minn. 

Rum: 

St.  Francis,  Minn. 

St.  Croix: 

Stillwater,  Minn. 

Yellow  Medicine: 

Granite  Falls  (nr) ,  Minn. 

Redwood: 

Marshall,  Minn, 
Redwood  Falls,  Minn. 

Cottonwood: 

New  Ulm  (nr) ,  Minn. 

Minnesota: 

Montevideo,  Minn . 
MankaCo,  Minn . 
Jordan,  Minn. 
Chaska ,  Minn . 
Savage,  Minn . 
Mendota,  Minn . 

Chippewa: 

Durand,  Wis. 

Zuinbro: 

Zumbro  Falls,  Minn. 
Theilman,  Minn. 

Trempealeau: 

Dodge,  Wis- 

Black: 

Galesville  (nr) ,  Wis. 

Root: 

Hokah ,  Minn . 

Klckapoo: 

Steuben,  Wis . 

Wiscoasin: 

Portage,  Wis* 

Shell  Rock: 

Marble  Rock,  Iowa 

West  Fork  Cedar: 
Finchf ord ,  Iowa 


14.6 

Apr  , 

10 

Apr.   14 

16.36 

Apr . 

12 

16.23 

Mar.   30,    1966 

16.02 

Apr. 

14,    1965 

Apr. 

19 

Apr.    29 

16.51 

Apr. 

24 

16.5 

Apr. 

11 

May  6 

21.8 

Apr. 

17 

21.04 

Mar.    22-23,    1966 

20.75 

Apr 

19,    1965 

12 

Apr. 

9 

Apr.    23 

25.55 

Apr . 

11 

23.56 

June    11,    1962 

15 

Apr. 

9 

Apr.    20 

27.32 

Apr. 

12 

25.8 

Apr.    13,    1965 

25.7 

May 

7,    1950 

13b 

Apr  . 

9 

May   1 

24.72 

Apr. 

11 

23.80 

Apr.    28,    1948 

p22t 

1927 

8b 

Apr. 

9 

May   22 

15.84 

Apr. 

23 

14.79 

May    16,    1948 

15 

Apr. 

8 

Apr.    13 

17.04 

Apr. 

10 

Apr. 

16 

May  8 

20.36 

Apr. 

19 

p26 

1882 

23 

Apr. 

1904 

17b 

Apr. 

28 

May  1 

17.05 

Apr. 

30 

H17.7 

Apr.   8,    1949 

7b 

Apr. 

11 

June   14 

13.80 

May 

4 

13.76 

Apr.    13,    1949 

7b 

Apr. 

9 

June    27 

17.6 

Apr. 

19 

H16.9 

Apr.    20,    1949 

10 

Apr. 

8 

May   1 

16.35 

Apr. 

10 

pl7.0 

Apr.    1897 

15.0 

Apr 

12,    1952 

17 

Apr. 

8 

May  14 

37.30 

Apr. 

15 

p40.1 

Apr.   7,    1897 

p37.8 

Apr 

11,    1882 

24 

Apr. 

11 

May  3 

38.25 

Apr. 

18 

p38.5 

1897 

35.5 

Mar 

27,    1966 

28 

Apr. 

11 

May  8 

45.69 

Apr. 

16 

p50.2 

Apr.    10,    1897 

49.5 

Apr 

21,    1882 

28 

Apr. 

12 

May  9 

36.9 

Apr. 

17 

37.08 

Apr.   5,    1966 

35.1 

Apr 

4,    1967 

32 

Apr. 

14 

May   15 

41.36 

Apr. 

25 

42.15 

Apr.   8,    1966 

40.4 

Apr 

22,    1965 

42 

Apr . 

16 

May  15 

49.7 

Apr. 

26 

52.9 

May  14,    1950 

51.7 

May 

1,    1950 

781.5 

Apr. 

18 

May   14 

787.61 

Apr. 

26 

791.2 

Apr.   18,    1897 

790.9 

Hay 

13,    1950 

14 
19 
20 
18 
698 
699 


18 
38 


47 


17 


Apr. 
Apr. 

4 
7 

Apr. 
Apr. 

28 
27 

Apr. 

10 

Apr. 

19 

Apr. 

11 

Apr. 

25 

Apr. 

8 

Apr  . 

21 

Apr  . 
Apr . 

9 
6 

Apr  . 
Apr  . 

9 
18 

15.6 
16.5 

Apr. 

Apr. 

12 
13 

11.7 

Apr. 

13 

92.3 

Apr. 

16 

14.9 

Apr. 

10 

7.5 
14.6 

Apr. 
Apr. 

9 
9 

19.27   Apr.  16,  1965 


Apr.  4 


Apr.  18 


19.5 


Apr.  9 


Apr. 

9 

May   11 

21.9 

Apr. 

13 

Apr. 

6 

Apr.    25 

27.1 

Apr  . 

12 

Mar. 

27 

May   16 

32.8 

Apr. 

14 

Mar. 

29 

May   12 

32.4 

Apr. 

14 

Mar. 

30 

May   17 

716.9 

Apr. 

15 

Apr. 

7 

May  7 

714.7 

Apr. 

15 

11.57 

Apr. 

20, 

1965 

94.1 

Apr. 

18, 

1965 

17.5 

June 

1919 

11.05 

Apr. 

6, 

1951 

pl7.0 

1917 

J20.86 

Apr. 

8, 

1965 

20.02 

Apr. 

10, 

1952 

p29.90 

Apr. 

26, 

1881 

34.37 

Apr. 

11, 

1965 

34.25 

Apr. 

13, 

1965 

719.35 

Apr. 

1^. 

1965 

717.46 

Apr. 

16, 

1965 

Apr.  9 


Apr.  13 


Apr.  10 


pl8.4    Sept.  12,  1884 


Apr. 
Apr. 

4 
5 

Apr . 
Apr. 

5 
7 

Mar. 
Apr 

26 
7 

Mar. 
Agr. 

26 
9 

Apr  . 

7 

Apr. 

9 

Apr . 

4 

Apr. 

6 

Mar. 
Apr . 

25 
7 

Mar. 
Apr. 

28 
10 

Apr . 

9 

Apr. 

12 

Mar. 

24 

Mar. 

28 

Mar. 

23 

Mar. 

27 

19.9 
40.6 

Apr. 
Apr. 

5 
5 

7.0 
7.8 

Mar. 
Apr. 

26 
8 

12.8 

Apr. 

7 

49.1 

Apr. 

5 

8.7 
8.8 

Mar. 

Apr. 

27 
9 

30.80 
45.75 


July  22,  1951 
Mar.  2,  1965 


Mar.  28,  196J 


14.63   Apr.  1,  1967 


50.8 


Mar.  2,  1965 


17.2    Apr.  11 


13.66  July  22,  1951 

20.5  Sept.  14,  1938 

12.0  Mar.  27,  1961 

17.28  June  27,  1951 


16.24  Apr.  13,  1952 

11.03  Apr.  13,  1952 

89.71  Apr.  14,  1952 

12.41  June  18,  1957 


10.14   June  17,  1957 
15.92   June  18,  1957 


16.94   July  9,  1947 


16.64  Apr.  14,  1965 

29.09  Apr.  10,  1965 

28.31  Apr.  16,  1952 

29.1  Apr.  15,16,  1952 

714.2  Apr.  16,  1962 


16.93   Apr.  2,  1967 


p30.5         Apr.    1888 
45.2         Apr.    7,    1965 


10.35  Apr.   4,    1956 

14.31  Sept.   11,    1938 

50.0  Mar.   9,    1950 

12.33  Mar.    28,    1961 

19.2  Oct.    11,12,    1911 

9.35  Apr.    7,    1951 

15.91  Apr.    7,    1965 
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Table  1. -Flood  Stage  and  Comparative  Stage  Data — Red  River  of  the  North,  Upper  Mississippi  and  Missouri  Basins  (Cont'd) 


River  and  station 


Flood 
stage 


AbovefToodstages 
dates 

March-May  1969 


From- 


To- 


Month  and  year 


Month  and  year 


*Crest 
March-May  1969 


Previous 

maximum  crsst 

of  record 


Stage    Date 


Stage 


Month  and  year 


Previous  second 
highest  crest 
of  record 


Stage 


Upper  Mississippi  Basin  (cont'd): 


Black  Hawk  Creek: 


Hudson,  Iowa 

12 

Mar. 

20 

Mar. 

22 

15.2 

Mar. 

19 

Mar. 

25 

Mar. 

26 

12.95 

Mar. 

25 

Apr. 

5 

Apr. 

5 

13.05 

Apr . 

5 

Iowa: 

Mar shall  town,  Iowa 

13 

Mar. 

18 

Mar. 

30 

17.67 

Mar. 

20 

Apr. 

4 

Apr. 

5 

14.2 

Apr . 

4 

Wapello,  Iowa 

10 

Mar. 

27 

Apr. 

4 

11.9 

Apr. 

1 

Apr. 

11 

Apr. 

14 

10.4 

Apr. 

12-13 

North  Skunk: 

Sigourney,  Iowa 

16 

Mar. 

21 

Mar. 

22 

17.0 

Mar. 

22 

Skunk: 

Ames,  Iowa 

10 

Mar. 

19 

Mar. 

21 

12.1 

Mar. 

20 

Oskaloosa,  Iowa 

15 

Mar. 

19 

Mar. 

25 

18.2 

Mar. 

22 

Brighton,  Iowa 

14 

Mar. 

24 

Mar. 

27 

15.3 

Mar. 

25 

West  Fork  Des  Moines: 

Jackson,  Minn. 

10 

Apr. 

5 

Apr. 

28 

19.5 

Apr. 

11 

EstherTille,  Iowa 

7 

Apr. 

4 

Apr. 

30 

17.7 

Apr. 

12 

Humbolt,  Iowa 

8 

Apr . 

5 

May 

2 

15.4 

Apr. 

14 

Boone : 

Webster  City,  Iowa 

10 

Mar. 

24 

Mar. 

26 

11.55 

Mar. 

25 

North  Raccoon: 

Jefferson,  Iowa 

10 

Mar. 

20 

Apr. 

12 

15.9 
14.5 

Mar. 
Apr. 

26 

7 

Apr. 

18 

Apr. 

20 

10.1 

Apr. 

18 

South  Raccoon: 

Redfield,  Iowa 

14 

Mat. 

18 

Mar. 

20 

16.6 

Mar. 

19 

Raccoon: 

Van  Meter,  Iowa 

13 

Mar. 

18 

Mar. 

30 

17.6 

Mar. 

25 

Des  Moines  (SW  18th  St.), 

12 

Mar. 

25 

Mar. 

29 

14.8 

Mar. 

26 

Iowa 

North: 

Norwalk,  Iowa 

14 

Mar. 

17 

Mar. 

20 

21.4 

Mar. 

19 

Mar. 

25 

Mar. 

27 

18.3 

Mar. 

25 

Cedar  Creek: 

Bussey,  Iowa 

16.5 

Apr  . 

27 

Apr. 

27 

17.0 

Apr. 

27 

Des  Moines: 

Fort  Dodge,  Iowa 

10 

Apr. 

11 

Apr. 

20 

12.8 

Apr . 

15 

Boone,  Iowa 

12 

Mar. 

25 

Mar. 

26 

12.8 

Mar. 

25 

Apr. 

4 

Apr. 

10 

14.5 

Apr. 

7 

Apr. 

13 

Apr. 

21 

14.4 

Apr. 

16 

Des  Moines  (SE  14th  St.), 

21 

Mar. 

22 

Apr. 

1 

26.3 

Mar. 

27 

Iowa 

Apr . 

7 

Apr. 

12 

24.2 

Apr. 

11 

Apr. 

15 

Apr. 

22 

24.2 

Apr. 

19 

Tracy,  Iowa 

14 

Mar. 

26 

Apr. 

19 

15.55 
15.9 

Mar. 
Apr. 

28 
11 

Eddyvllle,  Iowa 

15 

Mar. 

26 

Apr. 

19 

16.9 
17.5 

Mar. 
Apr. 

28 
10 

Ottumwa,  Iowa 

10 

Mar. 

27 

Apr. 

19 

10.4 
11.6 

Mar. 
Apr. 

28 
17 

Salt: 

New  London,  Mo. 

19 

Mar. 

25 

Mar. 

25 

19.8 

Mar. 

25 

Apr. 

6 

Apr. 

7 

19.75 

Apr. 

6 

Apr. 

20 

Apr. 

20 

19.85 

Apr. 

20 

Sangamon: 

Riverton,  111. 

13 

Mar. 

25 

Mar. 

30 

15.7 

Mar. 

28 

Apr. 

6 

Apr. 

7 

13.7 

Apr. 

6 

Apr. 

10 

Apr. 

27 

14.5 
15.9 
20.3 

Apr. 
Apr. 
Apr. 

11 
15 
20 

Petersburg,  111. 

497 

Apr. 

21 

Apr. 

22 

498.2 

Apr. 

21 

Illinois: 

La  Salle,  111. 

20 

Apr. 

18 

Apr. 

19 

20.0 

Apr. 

18 

Havana,  111. 

14 

Apr. 

20 

May 

2 

15.3 

Apr. 

25 

Beardstown,  111. 

18 

Apr. 

19 

May 

6 

17.0 

Apr. 

25 

Heredosia,  111. 

428 

Apr. 

1 

May 

18 

434.5 

Apr. 

25 

Kaskaskia: 

Shelbyville,  111. 

13 

Apr. 

19 

Apr. 

21 

14.1 

Apr. 

20 

Vandalia,  111. 

18 

Apr. 

15 

Apr. 

23 

19.3 
23.2 

Apr. 
Apr. 

17 
19 

Big  Muddy: 

Murphysboro,  111. 

16 

Apr. 

10 

May 

7 

23.7 

Apr. 

23 

16.93  Mar.  31,  1960 

17.74  June  4,  1918 

17.25  Apr.  13,  1965 

25.33  Mar.  31,  1960 


12.6  Apr.    6,    1965 

p25.8         May  23,    1944 


18.62   Apr.  6,  1965 
15.61   Apr.  10,  1965 
13.90   Apr.  8,  1965 


pl9.1    June  10,  1918 


22.3    June  23,  1947 


29.04   July  2,  1958 


21.77   July  3,  1958 
19.8    June  13,  1957 


25.3    June  13,  1947 


#28.45        June    1946 


19.62       June   23,    1947 
25.35       June   22,    1954 


p30.5  May  31,    1903 

26.5  June  14,  1947 

28.1  June  14,  1947 

23.0  May  31,  1903 

29.92  Aug.  2,  1958 

31.52  May  19,  1943 

507.9  May  20,  1943 


31.0  May  22,  1943 

27.3  May  25,  1943 

29.7  May  26,27,  1943 

28.61  May  26,  1943 


22.37   June  29,  1957 
27.39   June  29,  1951 


37.97   May  12,  1961 


15.46  Feb.  21,  1953 

17.63  Apr.  6,  1965 

17.02  Apr.  5,  1960 

23.9  June  14,  1966 

21.26  June  15,    1947 


17.43  June  8,  1953 
15.53  June  8,  1953 
12.2    June  23,  1947 


18.55   June  22,  1954 
19.5    June  22,  1954 

24.3    June  12,  1947 


21.6    June  13,  1947 
18.8    Apr.  2,  1960 


22.6    July  1,  1959 


28.06   July  2,  1958 


19.28   June  21,  1954 
22.89   Apr.  9,  1965 


29.78  Apr.  11,  1965 

p25.0  May  31,    1903 

24.8  May  31,    1903 

21.1  June   7,    1947 

28.8  June   21,    1928 


502.3         July   1,    1951 


30.2  Jan.  22,  1961 
23.5  Oct.  12,  1926 
26.2         Apr.    29-30,    1944 


21.17        May   19,    1943 
25.7         June   15,    1957 


36.01       Jan.    28.    1949 
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Table   1. -Flood   Stage  and  Comparative   Stage  Data — Red  River   of   the  North,    Upper  Mississippi   and  Missouri  Basins    (Cont'd) 


Month 

and  year 

Month 

and  year 

Month 

and  year 

Above  flood 

stages 

Previous 

Previous  second 

dates 

*Crest 

maximum  crest 

highest  crest 

River  and  station 

Flood 
stage 

March-May 

1969 

March- 

May  1969 

of  record 

of  record 

From 

- 

To- 

Stage 

Date 

Stage 

Date 

Stage 

Date 

Ft. 

Ft. 

Ft. 

Ft. 

Upper  Mississippi  Basin 

(cont'd) 

Mississippi: 

Llbby,  Minn. 

13 

Apr. 

14 

May  11 

16.5 

Apr. 

20 

20.02 

May  17, 

1950 

15.76 

Apr.  25,  1956 

Aitkin,  Minn. 

15 

Apr. 

14 

May  1 

17.3 

Apr . 

23 

22.49 

May  20, 

1950 

17.5 

Apr.  26,  1965 

Fort  Ripley,  Minn. 

10 

Apr. 

9 

May  2 

13.1 

Apr. 

13 

13.55 

Apr.  16, 

1965 

13.3 

May  22,  1950 

Anoka,  Minn. 

838 

Apr. 

10 

Apr.  20 

841.4 

Apr. 

13 

Minneapolis,  Minn, 

16 

Apr. 

11 

Apr.  17 

17.5 

Apr. 

14 

20.0 

Apr.  16, 

1965 

19.5 

Apr.  14,  1952 

St.  Paul,  Minn. 

14 

Apr. 

9 

Apr.  30 

24.5 

Apr. 

15 

26.01 

Apr.  16, 

1965 

22.02 

Apr.  16,  1952 

Hastings,  Minn. 

15 

Apr. 

10 

May  2 

24.0 

Apr. 

16 

25.4 

Apr.  17, 

1965 

20.93 

Apr.  16,  1952 

Red  Wing,  Minn. 

14 

Apr. 

12 

Apr.  26 

18.8 

Apr. 

17 

20.9 

Apr.  18, 

1965 

17.0 

Apr.  18,  1952 

Lake  City,  Minn. 

16 

Apr. 

11 

Apr.  27 

20.2 

Apr. 

17 

22.18 

Apr.  19, 

1965 

Wabasha,  Minn 

12 

Apr. 

10 

May  3 

17.6 

Apr. 

17 

20.05 

Apr.  19, 

1965 

pl7.1 

June  18,  1880 

Alma,  Wis. 

16 

Apr. 

14 

Apr.  23 

17.6 

Apr. 

18 

19.85 

Apr.  19, 

1955 

Winona,  Minn, 

13 

Apr . 

11 

Apr.  30 

19.6 

Apr. 

18 

20.77 

Apr.  19, 

1955 

17.91 

Apr.  20,  1952 

LaCrosse,  Wis, 

12 

Apr  . 

11 

Apr.  30 

15.7 

Apr. 

20 

17.9 

Apr.  21, 

1965 

16.5 

June  19,  1880 

Lansing,  Iowa 

18 

Apr. 

19 

Apr.  25 

18.9 

Apr. 

22 

22.52 

Apr.  22, 

1955 

pl9.9 

June  20or21,  1880 

McGregor ,  Iowa 

18 

Apr. 

15 

Apr.  30 

21.6  ■ 

Apr. 

22 

25.38 

Apr.  24, 

1955 

21.10 

June  22,  1880 

Guttenberg,  Iowa 

15 

Apr. 

14 

May  3 

19.9 

Apr. 

22 

23.65 

Apr.  24, 

1965 

20.1 

1880 

Cassville,  Wis 

17 

Apr. 

14 

May  4 

20.5 

Apr . 

23 

Dubuque,  Iowa 

17 

Apr  . 

14 

May  5 

23.1 

Apr. 

23 

26.81 

Apr.  26, 

1965 

22.70 

Apr.  25,  1952 

Clinton,  Iowa 

16 

Apr. 

17 

May  7 

21.25 

Apr. 

25 

24.65 

Apr.  28, 

1965 

20.92 

Apr.  28,  1952 

LeClalre,  Iowa 

12 

Apr. 

18 

May  6 

14.8 

Apr. 

26 

17.75 

Apr.  28, 

1965 

14.0 

Apr.  27,  1952 

Mollne,  111. 

13.5 

Apr. 

18 

May  6 

19.2 

Apr. 

26-27 

16.6 

June  1880 

15.6 

Apr.  27,28,  1952 

Davenport,  Iowa 

15 

Apr . 

18 

May  6 

19.3 

Apr . 

27 

22.48 

Apr.  28, 

1965 

20.9 

Mar.  10,  1868 

Muscatine,  Iowa 

16 

Apr. 

18 

May  7 

21.2 

Apr. 

26 

24.81 

Apr .  29 , 

1965 

21.05 

Apr.  28,  1952 

Keithsburg,  111, 

12 

Apr. 

11 

May  15 

17.2 

Apr. 

26 

20.36 

Apr.  27, 

1965 

17.1 

Apr.  29,  1951 

Burlington,  Iowa 

15 

Apr. 

18 

May  10 

18.4 

Apr. 

30 

21.0 

Apr.  30, 

1965 

18.94 

June  1851 

Keokuk,  Iowa 

16 

Apr . 

19 

May  5 

17.85 

Apr. 

27 

22.14 

May  1,  1965 

21.83 

Apr.  3,  1960 

Gregory  Landing,  Mo. 

15 

Apr . 

18 

May  10 

18.3 

Apr. 

27 

22,71 

May  1,  1965 

22.31 

Apr.  4,  1960 

Quincy,  111. 

17 

Apr . 

18 

May  10 

20.2 

Apr. 

29 

24.80 

Apr.  28, 

1955 

24.38 

Apr.  4,  1960 

Hannibaa,  Mo. 

16 

Apr  . 

6 

Apr.  7 

16.2 

Apr. 

6 

24.59 

May  1,  1965 

23.4 

Apr.  4,  1960 

Apr. 

11 

May  14 

20.45 

May 

1 

Louisiana,  Mo. 

15 

Apr. 

6 

Apr.  9 

15.9 

Apr. 

7 

22.6 

June  22, 

1947 

22.1 

June  10,  1947 

Apr . 

15 

May  15 

19.2 

Apr. 

21 

22.1 

May  1,  1965 

Clarksville,  rfo. 

25 

Apr  . 
Apr. 

6 
15 

Apr.  9 
May  16 

26.0 
29.5 

Apr . 
Apr. 

7 
22 

32.53 

June  22, 

1947 

32.2 

May  2,  1965 

Winfield,  Mo. 

26 

Apr . 
Apr  . 

8 
19 

Apr.  8 
May  15 

26.0 
30.0 

Apr. 
Apr . 

8 
22 

33.64 

June  24, 

1947 

32.7 

May  2,  1965 

Grafton,  111. 

18 

Apr. 

7 

Apr.  12 

18.5 

Apr  . 

9 

p32.13 

June  1844 

p30.70 

June  1858 

Apr , 

17 

May  14 

22.9 

Apr. 

22 

Alton,  111. 

21 

Apr  . 

8 

Apr.  10 

21.8 

Apr. 

9 

p36.94 

June  1844 

34.43 

May  24,  1943 

Apr  . 

19 

May  8 

26.2 
25.8 

Apr . 
May 

22 
2 

St,  Louis,  Mo. 

30 

Apr. 
May 

21 
1 

Apr.  23 
May  3 

31.1 
30.9 

Apr. 
May 

21 

1 

p41.32 

June  27 , 

1844 

40.28 

July  22,  1951 

Chester,  111. 

27 

Apr. 
Apr. 

9 
20 

Apr.  11 
May  7 

27.6 
31.25 

Apr. 
Apr . 

10 
23 

p39.83 

June  30, 

1844 

39.28 

July  23,  1951 

Cape  Girardeau,  Mo. 

32 

Apr. 
Apr. 

10 
20 

Apr.  12 
May  7 

32.4 
36.1 

Apr . 
Apr. 

11 

24 

p42.53 

July  4, 

1844 

42.37 

May  27,  1943 

Missouri  Basin 

Yellowstone: 

Miles  City,    Mont.  15 

Glendive    (nr),    Mont.  54 

Sidney,    Mont.  19 

Spring  Creek: 

Zap,    N.  Dak.  14 

Knife: 

Hazen,   N.  Dak.  21 

Heart: 

Mandan,    N.   Dak.  17 

Cannonball: 

Breien,    N.   Dak.  8 

Pipestem: 

Buchanan,    N.  Dak.  8 

James: 

Jamestown,    N.   Dak.  12 

La  Moure,    N.  Dak.  8.2 

Columbia,    S.  Dak.  11 

Stratford,    S.  Dak.  14 

Ashton,    S.  Dak.  13 

Redfield,    S.  Dak.  20 

Huron,    S.  Dak.  11 

Forestburg,    S.   Dak.  12 

Mitchell,    S.  Dak. 

Scotland   (nr) ,    S.  Dak.  13 


Mar. 

19 

Mar.  19 

16.15 

Mar. 

19 

Mar. 

20 

Mar,  20 

62.8 

Mar. 

20 

Mar. 

21 

Mar,  21 

21.0 

Mar. 

21 

Apr. 

3 

Apr,  8 

20.27 

Apr. 

6 

Apr. 

3 

Apr,  9 

24.9 

Apr. 

7 

Apr. 

3 

Apr.  9 

22.9 

Apr . 

7 

Apr  . 

4 

Apr.  7 

13.9 

Apr . 

4 

Apr. 

9 

Apr.  15 

12.08 

Apr. 

10 

Apr. 

10 

Apr.  17 

16.9 

Apr, 

11 

Apr. 

9 

Apr.  18 

16.1 

Apr, 

14 

Apr. 

9 

July  27 

16.4 

Apr, 

11 

17.1 

Apr, 

23 

Apr. 

11 

Aug .  29 

18.2 

Apr, 

19 

Apr. 

7 

May  27 

21.2 

Apr , 

13 

20.6 

Apr. 

24 

Apr. 

6 

May  5 

24.9 

Apr. 

13 

22.4 

Apr. 

24 

Apr. 

5 

May  20 

15.70 

Apr. 

13 

15.2 

Apr  . 

25 

Apr. 

4 

May  25 

17.2 

Apr. 

9 

18.3 

Apr. 

11 

Apr. 

2 

May  31 

18.55 

Apr. 

13 

H21.7  Mar.    20,    1944 

50.5  Mar.    19,    1959 

23.85        Mar.    22,    1947 


20.03  Apr.    7,    1952 

27.01  June    24,    1966 

25.75  Apr.  4,    1952 

22.30  Apr.    19,    1950 

11.89  Apr.    9,    1950 


15.34  May   16,    1950 

16.89  May   24,    1950 

18.13  Apr.    19,    1952 

19.59  Apr.    23,24,  1952 

22.12  Apr.    11,    1952 

H19.8  Apr.    11,13,  1881 

18.2  Mar.   1922 

12.98  Mar.    23,    1966 

18.74  Apr.    3,    1962 


21.7  Mar.    30,    1952 
p20t  1913 

25.3  Mar..25or27,  1943 
24.7  Mar.    26,    1943 

17.4  Mar.  27,  1943 
10.77  Apr.  17,  1950 

16.53  Apr.  17,  1952 

19.14  May  19,  1950 

16.5  Mar.  22,  1922 
18  Mar.  1920 
16.23  Apr.  23,  1952 
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Table  1. -Flood  Stage  and  Comparative  Stage  Data— Red  River  of  the  North,  Upper  Mississippi  and  Misso-jri  Basins  (Cont'd) 


Month  and  year 


Month  and  year 


River  and  station 


Flood 
stage 


Above  flood  stages 

dates 

March-May  1969 


*Crcsc 
March-May  1969 


Previous 

maximum  crest 

of  record 


From- 


To- 


Stage   Date 


Stage   Date 


Ft. 


Missouri  Basin  (cont'd) 

Vermillion; 

Uakonda  (nr) ,  S.  Dak. 

Skunk  Creek: 

Sioux  Falls,  S.  Dak. 


Little  Rock: 

Doon  (nr) ,  Iowa 

Rock: 

Rock  Rapids,  Iowa 
Rock  Valley,  Iowa 

Big  Sioux: 

Flandreau,  S.  Dak. 
Del  Rapids,  S.  Dak. 
Sioux  Falls,  S.  Dak. 
Hawarden,  Iowa 
Akron,  Iowa 
Sioux  City,  Iowa 

West  Branch  Floyd: 
Struble,  Iowa 

Floyd: 

Alton,  Iowa 
LeMars,  Iowa 
Merrill,  Iowa 
Jame  s ,  Iowa 

West  Fork  Little  Sioux: 
Holly  Springs,  Iowa 

Little  Sioux: 
Spencer,  Iowa 
Gillett  Grove,  Iowa 
Linn  Grove ,  Iowa 
Peterson,  Iowa 
Cherokee ,  Iowa 
Correctionville,  Iowa 


Wood: 

Gibbor 

1,  Nebr. 

Alda, 

Nebr. 

Grand 

Island, 

Nebr. 

Loup: 

Columb 

PUS,  Neb; 

r  . 

North  Branch  Elkhorn: 


Apr. 

3 

Apr.  15 

17.7 

Apr. 

6 

Apr. 

4 

Apr.  8 

10.5 

Apr. 

5 

13.2 

Apr. 

6 

15 


9 
11 


6 
12 
10 
15 
16 
99 


Apr.  3 


Apr.  5 
Apr.  3 


Apr.  9 


Apr 
Apr 
Apr 
Apr 
Apr 
Apr 


Apr.  1 


Apr.  7 


Apr.  5 


Apr.  5 


10 
12 
12 
16 
17 
19 


15 
10 
4. 


Mar.  19 


Mar.  20 


Apr.  5 


Apr. 

10 

17 

.6 

Apr. 

8 

Apr  . 

12 

17. 

.2 

Apr. 

7 

Apr. 

15 

12 

.0 

Apr. 

9 

Apr. 

18 

16 

.5 

Apr. 

9 

Apr. 

13 

14 

.2 

Apr. 

10 

Apr. 

20 

24 

.6 

Apr. 

9 

Apr. 

21 

22 

.99 

Apr. 

9 

Apr. 

17 

110 

./ 

Apr  . 

10 

Apr.  4 


12 

Apr. 

1 

Apr. 

9 

17.8 

Apr . 

4 

20 

Apr. 

3 

Apr. 

8 

23.9 

Apr. 

4 

12 

Apr. 

3 

Apr. 

8 

16.6 

Apr. 

5 

16 

Apr. 

2 

Apr. 

9 

21.5 

Apr. 

5 

Apr.  5 


Apr. 

3 

Apr. 

21 

16.2 
17.8 

Apr. 
Apr . 

7 
8 

Mar. 

29 

Apr. 

24 

21.1 

Apr. 

9 

Apr. 

3 

Apr. 

14 

21.0 

Apr. 

9 

Apr. 

3 

Apr. 

16 

23.8 

Apr. 

7 

Apr. 

4 

Apr. 

16 

23.6 

Apr. 

8 

Mar. 

19 

Mar. 

20 

15.8 

Mar. 

20 

Mar. 

19 

Mar. 

22 

11.6 

Mar. 

21 

Mar. 

20 

Mar. 

23 

5.25 

Mar. 

22 

13.45   Mar.  20 


Osmond  (nr),  Nebr. 

10 

Apr. 

2 

Apr. 

2 

10.7 

Apr. 

2 

Pierce  (nr) ,  Nebr. 

12 

Apr. 

2 

Apr. 

4 

13.8 

Apr. 

2 

Hadar  (nr) ,  Nebr . 

12 

Apr. 

2 

Apr. 

4 

14.0 

Apr. 

3 

Salt  Creek: 

Roca,  Nebr. 

15 

Apr. 

4 

Apr. 

4 

19.0 

Apr. 

4 

Nishnabotna: 

Hairhurg,  Iowa 

18 

Feb. 

25 

Mar. 

4 

21.5 

Mar. 

4 

Mar. 

17 

Mar. 

21 

25.25 

Mar. 

18 

Mar. 

25 

Mar. 

26 

19.3 

Mar. 

25 

Little  Platte: 

Smithville,  Mo. 

24 

Apr. 

4 

Apr. 

5 

24.1 

Apr. 

4 

Apr. 

27 

Apr. 

28 

25.3 

Apr. 

28 

Platte: 

Agency,  Mo. 

20 

Apr. 

27 

Apr. 

29 

23.0 

Apr. 

28 

Lyon  Creek: 

Woodbine  (nr) ,  Kans . 

17 

Apr. 

27 

Apr. 

27 

22.7 

Apr. 

27 

Buffalo  Creek: 

Jamestown,  Kans. 

16 

Feb. 

26 

Mar. 

1 

17.5 

Feb. 

28 

Lincoln  Creek: 

Seward  (nr) ,  Nebr . 

15 

Mar. 

18 

Mar. 

22 

#17.7 

Mar. 

21 

West  Fork  Big  Blue: 

Dorchester  (nr) ,  Nebr. 

15 

Mar. 

19 

Mar. 

23 

20.5 

Mar. 

20 

Apr. 

4 

Apr. 

5 

19.0 

Apr. 

4 

Turkey  Creek: 

Wilber  (nr),  Nebr. 

11 

Mar. 

18 

Mar. 

23 

#15.3 

Mar. 

20 

Apr. 

4 

Apr. 

7 

13.9 

Apr. 

4 

Apr. 

17 

Apr  . 

20 

13.7 

Apr. 

18 

Ft. 

16.94  Apr.  1,  1960 

17.78  June  17,  1957 

18.0  Mar.  29,  1960 


14.5    Mar.  29,  1962 
pl7.0        1897 


9.2  June  17,  1957 

15.14  Mar.  30,  1962 

23.2  Mar.  30,  1962 

22.08  Mar.  31,  1962 

110.90  Apr.  3,  1960 


15.63   Mar.  28,  1952 


18.35  Mar.  28,  1962 

p26.4  June  8,  1953 

20.1  June  8,  1953 

25.3  June  8,  1953 


20.05  June  8,  1953 

18.67  Apr.  7,  1955 

22.35  Apr.  6,  1955 

22.0  Apr.  6,  1965 

27.2  Apr.  6,  1955 

p29.34  June  23or24, 
1891 

16.79  June  15,  1967 

12.22  June  16,  1967 

5.8  June  1967 


14.42  Aug.  14,  1956 

14.90  Mar.  28,  1962 

p26.0  May  8,  1950 

27.3  Mar.  7,  1949 

44.8  July  20,  1955 

35.0  July  20,  1965 

p34.8  July  1951 

19.31  Sept.  12,  1961 

20.53  June  17,  1957 

p24.8  July  10,  1950 

pl5.5  June  1957 


Month  and  year 


Previous  second 
highest  crest 
of  record 


Stage   Date 


Ft. 


16.53   June  13,  1947 


12.16   Mar.  29,  1952 


15.91   Mar.  30,  1962 


8.3  Apr.  3,  1951 

14.93  June  18,  1957 

22.3  Apr.  1,  1960 

21.56  Apr.  1,  1960 

109.15  Apr.  2,  1962 


17.36  Apr.  1,  1955 

22.8  Mar.  29,  1950 

18.4  June  7,  1934 

22.4  Mar.  29,  1952 


17.2  Apr.  5,  1955 

17.87  June  9,  1953 

20.9  June  1953 

20.90  June  1953 
p25.7        1891 

25.85  Apr.  7,  1955 


pi 2.0  June  23,  1947 

pl4.79  May   11,    1944 

22.70  July   10,    1958 

25.8  Mar.    2,    1965 


30.45  June    23,    1947 

p30.30  June   9,    1965 
pl8.5  1948 

19.55  June   15,    1957 

20.28  Mar.    30,    1960 

14.92  Mar.    28,    1960 
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Table  1. -Flood  Stage  and  Comparative  Stage  Data — Red  River  of  the  North,  Upper  Mississippi  and  Missouri  Basins  (Cont'd) 


MontLh  and  year 


Month  and  year 


Month  and  year 


River  and  station 


Flood 
stage 


Above  flood  stages 

dates 

March-May  1969 


*Cresc 
March-May  1969 


Previous 

maximum  crest 

of  record 


Previous  second 
highest  crest 
of  record 


From- 


To- 


Stage   Date 


Stage   Date 


Stage   Date 


Missouri  Basin  (cont'd) 

Black  Vermillion: 
Frankfort,  Kans . 

Little  Blue: 
Deweese,  Nebr . 
Fairbury,  Nebr. 

Big  Blue: 

Surprise,  Nebr. 
Ulysses,  Nebr. 
Seward,  Nebr. 
Crete,  Nebr. 

Beatrice,  Nebr. 

Barneston,  Nebr. 

Blue  Rapids,  Kans. 


Mill  Creek: 
Paxico,  Kans. 

Soldier  Creek: 

Delia  (nr) ,  Kans. 
Topeka  (nr),  Kans. 

Wakarusa: 

Lawrence  (nr),  Kans. 

Stranger  Creek: 
Easton,  Kans. 
Tonganoxle  (nr),  Kans 

Grand: 

Pattonsburg,  Mo. 
Gallatin,  Mo. 
Chillicothe,  Mo. 
Sumner,  Mo. 

La  mine : 

Clifton,  Mo. 

Blackwater: 


19 


19 


Apr.  27 


Apr.  27 


Ft. 


25.85   Apr.  27 


8 

Mar. 

18 

Mar. 

20 

11.9 

Mar. 

19 

10 

Mar. 

18 

Mar. 

21 

11.1 
8.9 

Mar. 
Mar. 

18,19 
20 

15 

Mar. 

18 

Mar. 

21 

19.4 

Mar. 

20 

18 

Mar. 

20 

Mar. 

22 

#18.6 

Mar. 

20 

18 

Mar. 

18 

Mar. 

26 

27.35 

Mar. 

21 

Apr. 

k 

Apr. 

7 

24.25 

Apr. 

5 

16 

Mar. 

20 

Mar. 

26 

23.15 

Mar. 

23 

Apr . 

5 

Apr. 

7 

19.25 

Apr. 

6 

18 

Mar. 

21 

Mar. 

25 

22.55 

Mar. 

24 

Apr. 

6 

Apr. 

6 

18.0 

Apr. 

6 

101 

Feb. 

26 

Mar. 

2 

1105.7 

Feb. 

7 

Mar. 

22 

Mar. 

25 

1102.3 

Mar. 

22 

Apr.  26 


Apr.  27 


Apr.  28 


Apr.  29 


Apr.  5 


Apr.  6 


29.8    Apr.  27 


12 

Apr. 

27 

Apr. 

27 

21.2 

Apr. 

27 

12 

Apr. 

27 

Apr. 

27 

14.15 

Apr. 

27 

28.3    Apr.  28 


15 

Apr. 

27 

Apr. 

28 

20.6 

Apr. 

27 

22 

Apr. 

27 

Apr . 

29 

23.9 

Apr. 

27 

25 

Apr  . 

27 

Apr . 

27 

26.95 

Apr. 

27 

21 

Apr. 

27 

Apr . 

28 

21.65 

Apr. 

28 

24 

Apr. 

28 

Apr. 

29 

28.7 

Apr. 

28 

26 

Apr. 

17 

Apr. 

20 

30.3 

Apr. 

19 

23.2 


Apr.  5 


Valley  City,    Mo. 

20 

Mar. 

23 

Mar. 

26 

27.5 

Mar. 

24 

Apr. 

4 

Apr. 

6 

27.0 

Apr. 

5 

Apr. 

17 

Apr. 

19 

26.0 

Apr. 

18 

Apr. 

27 

Apr. 

27 

22.1 

Apr. 

27 

Blue  Lick,    Mo. 

25 

Apr. 

7 

Apr. 

9 

26.75 

Apr. 

8 

Apr  . 

18 

Apr. 

22 

27.25 

Apr. 

21 

Dragoon  Creek: 

Burlingame,    Kans. 

15 

Apr . 

15 

Apr. 

15 

20.7 

Apr. 

27 

Pottawatomie  Creek: 

Lane,    Kans. 

23 

Apr. 

28 

Apr. 

28 

23.4 

Apr  . 

28 

Little  Osage: 

Horton,   Mo. 

23 

Apr. 

5 

Apr  . 

7 

24.0 

Apr. 

6 

Apr. 

17 

Apr. 

20 

24.3 

Apr. 

18 

Apr. 

28 

Apr. 

28 

23.2 

Apr . 

28 

Big  Creek: 

Blairstown,   Mo. 

20 

Apr. 

5 

Apr. 

5 

21.15 

Apr. 

5 

Apr. 

18 

Apr. 

19 

22.3 

Apr. 

18 

Apr . 

27 

Apr. 

27 

21.5 

Apr. 

27 

South  Grand: 

Urich,   Mo. 

22 

Apr. 

18 

Apr. 

18 

23.75 

Apr. 

18 

Brovmington,    Mo. 

19 

Apr. 

21 

Apr. 

21 

19.5 

Apr . 

21 

Marais  des  Cygnes: 

Reading   (nr) ,    Kans. 

18 

Apr. 

17 

Apr. 

17 

19.25 

Apr. 

17 

Apr  . 

27 

Apr. 

28 

26.4 

Apr. 

27 

Melvern,    Kans. 

23 

Apr. 

27 

Apr. 

28 

26.4 

Apr , 

28 

Osage: 

Schell  City,    Mo. 

25 

Mar. 

26 

Mar. 

30 

28.3 

Mar. 

28 

Apr. 

7 

Apr. 

8 

25.95 

Apr. 

7 

Apr. 

19 

Apr. 

23 

27.4 

Apr. 

20 

Apr. 

29 

May 

2 

27.55 

Apr. 

30 

Missouri: 

Nebraska  City,    Nebr. 

18 

Apr. 

13 

Apr  . 

14 

18.3 

Apr. 

13 

St.  Joseph,   Mo. 

17 

Apr. 

13 

Apr. 

19 

17.6 

Apr. 

17 

Apr. 

27 

Apr. 

27 

18.15 

Apr. 

27 

Ft. 


p30.2    Aug.  3,  1948 


14.6    May  22,  1965 
16.41   Sept.  6,  1958 


11.5  July  19,  1965 

23.5  June  17,  1957 

22.83  June  16,  1967 

29.80  June  16,  1967 

28.30  June  4,  1951 

34.3  June  9,  1941 


p34.7    July  12,  1951 


p24      June  21,  1951 
20.11   June  21,  1967 


31.59   July  12,  1951 


28.72   Oct.  13,  1961 


p34.25  June  1947 

p40  July  8,  1909 

33.8  June  7,  1947 

39.5  June  7,8,  1947 


H35.3    Sept.  18,  1905 
31.75   Sept.  14,  1961 


Ft. 

29.40   May  30,  1965 
13.3    June  17,  1957 


21.1  June  16,  1967 

22.34  June  18,  1957 

28.74  July  10,  1950 

27.7  June  23,  1947 

29.76  June  23,  1947 


27.64   June  21,  1967 


21.45   June  12,  1967 
19.9    June  12,  1967 


30.86   June  21,22,  1967 


28.54   Aug.  1,  1958 


31.0  July  7,  1951 

37.7  June  2,  1929 

p33.6  July  1909 

37.80  June  16,  1967 


32.5    June  29,  1951 


31.4    July  20,  1965 


H41.25   Nov.  18,  1928       37.5    July  23,  1965 

p23.4    June  26,  1946       20.67   July  13,  1963 
33.9    Sept.  14,  1961     p32.8    Nov.  17,  1928 


25.40   Sept.  14,  1961 


26.84   Sept.  15,  1961 
H39.9    Nov.  19,  1928 


26.8    Oct.  7,  1967 
H30.8    July  11,  1951 

45.1    June  17,  1951 


35.0  May  9,  1961 

25.65  June  21,  1967 

27.4  Sept.  5,  1951 

42.0  May  22,  1943 


27.66       Apr.    18,    1952  J25.8  Mar.    6,    1949 

27.2         Apr.    29,    1881  26.82       Apr.    22,23,1952 
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Table  1. -Flood  Stage  and  Comparative  Stage  Data — Red  River  of  the  North,  Upper  Mississippi  and  Missouri  Basins  (Cont'd) 


Month 

and  ye 

ar 

Month  a 

nd  year 

Month 

and  year 

Above  flood 

stage 

s 

Previ 

ous 

Previous  second 

date: 

*Crest 

maximuin 

crest 

highest  crest 

River  and  station 

Flood 
stage 

March-May 

1969 

March- 

■May  1969 

of  record 

of  record 

From- 

To- 

Stage 

Date 

Stage 

Date 

Stage 

Date 

Missouri  Basin  (cont'd) 

Missouri  (cont'd): 

Leavenworth,  Kans . 

19 

Apr.  27 

Apr. 

27 

19.8 

Apr. 

27 

27.5 

Apr. 

23,  1952 

24.4 

July 

21. 

1955 

Napoleon,  Mo. 

17 

Apr.  28 

Apr. 

28 

19.1 

Apr. 

28 

34.1 

June 

1844 

28.6 

July 

15, 

1951 

Lexington,  Mo. 

22 

Apr.  5 
Apr.  17 
Apr.  27 

Apr. 
Apr. 
Apr. 

6 

19 

29 

22.3 
23.5 
26.0 

Apr. 
Apr. 
Apr. 

5 

18 

28 

p33.9 

June 

1844 

33.3 

July 

15, 

1951 

Waverly,  Mo. 

18 

Apr.  17 
Apr.  27 

Apr. 
Apr. 

21 
30 

20.1 
22.5 

Apr. 
Apr. 

18 
28 

28.2 

July 

14,  1951 

28.1 

Apr. 

24. 

1952 

Glasgow,  Mo. 

25 

Apr.  19 
Apr.  28 

Apr. 
Apr. 

19 
29 

25.7 
26.6 

Apr. 
Apr. 

19 

29 

36.7 

July 

18,  1951 

Boonvllle,  Mo. 

21 

Apr.  18 
Apr.  28 

Apr. 
Apr. 

20 
30 

23.2 
23.1 

Apr. 
Apr. 

19 
29 

32.82 

July 

17,  1951 

p32.7 

June 

21, 

1844 

Jefferson  City,  Mo. 

23 

Apr.  19 

Apr. 

20 

23.2 

Apr. 

19 

p38.1 

June 

1844 

34.2 

July 

18, 

1951 

Hermann ,  Mo . 

21 

Apr.  6 
Apr.  19 
Apr.  29 

Apr. 
Apr. 
May 

9 

22 
2 

23.4 

25.75 

25.0 

Apr. 
Apr. 
Apr. 

7 

19 

30 

p35.5 

June 

1844 

33.05 

July 

19. 

1951 

St.  Charles,  Mo. 

25 

Apr.  7 
Apr.  19 
Apr.  30 

Apr. 
Apr. 

May 

9 
23 

2 

26.1 
27.9 
27.6 

Apr. 
Apr. 
Apr. 

8 

20 

30 

p40.1 

June 

27,  1844 

37.3 

July 

20, 

1951 

*  Provisional 

#  Highest  stage  reported 

Exceeded  previous  maximum  crest  of  record 

b  Bankfull  stage 

H  High  water  mark 

J  Ice  jam 

p  Prior  to  gage  readings 


c 


1 
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Table   2. -Major   Floods    in   Order    of   Magnitude 
Red  River   of   the   North  Basin 


Sheyenne  River 


Red  Lake   River 


West  Fargo,  N.  Dak. 

Zero  of  gage  -  877.19  feet 

Drainage  area  -  8,870  square  miles  (5) 

Flood  stage  -  16  feet 

Period  of  record  -  1929-1969 


High  Landing,  Near  Goodridge,  Minn. 
Zero  of  gage  -  1,141.57  (1912  adj.) 
Drainage  area  -  2,300  square  miles 
Flood  stage  -  9  feet 
Period  of  record  -  1930-1969 


Crest  Stage 
Feet 


Date 


21.8 

21.0 

20.75 

20.6 

20.5 

20.5  (7) 

20.4 

19.35 

18.8 

18.5 

Red  Lake  River  (cont'd) 
Crookston,  Minn. 

Zero  of  gage  -  832.72  feet 
Drainage  area  -  5,280  square  miles 
Flood  stage  -  15  feet 
Period  of  record  -  1901-1969 


Apr. 17, 1969 
Mar. 22-23, 1966 
Apr. 19, 1965 
May  11,  1950 
Apr. 18, 1947 
Apr. 9-10, 1952 
Apr  .3, 1966 
Apr.  1,1943 
June  20,1953 
May  7,1948 


Crest  Stage 

Date 

Feet 

13.4 

May  11,1950 

12.4 

Apr. 3, 1966 

12,1 

Apr. 12, 1965 

10.5 

Apr. 10, 1969 

10.1 

Mar. 18, 1966 

9.2 

Apr. 11, 1944 

9.2 

Apr. 20, 1948 

8.4 

Apr. 16, 1947 

Red 

River 

c£  the  North 

Wahpeton,  N.  Dak. 

Zero  of  gage  -  942.97  feet  (1929  adj.) 
Drainage  area  -  4,010  square  miles 
Flood  stage  -  10  feet 
Period  of  record  -  1943-1969 


Crest  Stage 

Date 

Feet 

27.3 

Apr. 12, 1969 

25.8 

Apr, 12, 1965 

25.7 

May  7,1950 

25.2 

Apr. 11, 1897 

24.3 

Apr. 3, 1966 

23.3 

Mar.  25, 1920 

21.8 

Apr. 17, 1916 

21.1 

July  5,1919 

23.3 

Mar. 25, 1920 

20.3 

Apr. 24, 1904 

18.1 

June  12,1947 

18.1 

Apr  .8, 1948 

N.  Dak. 

of  gage  -  861 

.80  feet  (192 

Fargo, 
Zero 

Drainage  area  -  6,800 
Flood  stage  -  17  feet 
Period  of  record  -  1901- 


Crest  Stage 

Date 

Feet 

17.0 

(1)(2) 

Apr. 1897 

16.35 

Apr. 10, 1969 

15.0 

Apr. 12, 1952 

14.8 

(1) 

Apr. 1916 

14.8 

(1) 

Apr.  2, 1943 

14.3 

Apr. 11, 1965 

14.0 

Apr. 7, 1951 

13.9 

Mar. 16, 1966 

12.1 

Juna  6,1944 

11.9 

Apr. 12, 1947 

11.6 

Apr. 2, 1950 

11.5 

May  10,1950 

Red  River  of  the  North  (cont'd) 


1969 


Halstad,  Minn. 

Zero  of  gage  -  826.65  feet 
Drainage  area  -  21,800  square  miles  (5) 
Flood  stage  -  24  feet 

Period  of  record  -  1936-1937;  1942-1960; 
1961-1966 


Crest  Stage 

Date 

Feet 

40.1 

(1) 

Apr. 7, 1897 

37.8 

(1) 

Apr. 11, 1882 

37.3 

Apr. 15, 1969 

34.65 

Apr. 16, 1952 

34.3 

Apr. 7, 1943 

31.2 

Apr. 6, 1916 

30.5 

Apr. 16, 1965 

30.1 

Mar. 23, 1966 

29.8 

Mar  .30-31, 1907 

28.9 

Apr. 15, 1947 

28.6 

July  12,1916 

27.8 

Apr. 12, 1951 

27.2 

Apr  .8, 1950 

Crest  Stage 

Date 

Feet 

38.5  (2) 

Apr.  1897 

38.25 

Apr. 18, 1969 

35.35 

Mar. 27, 1966 

35.22 

Apr. 17, 1965 

34.0 

Apr.  17, 1947 

29.8 

Apr. 18, 1952 
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Table   2. -Major   Floods    in   Order   of   Magnitude    (Cont'd) 

Red  River   of   the   North  Basin    (cont'd) 
Red  River   of  North    (cont'd)  Red  River  of   the   North    (cont'd) 


Grand  Forks,    N.  Dak. 

Zero  of  gage  -  778.35  feet  (1929  adj.) 
Drainage  area  -  30,100  square  miles  (5) 
Flood  stage  -  28  feet 
Period  of  record  -  1882-1969 


Drayton,  N.  Dak. 

Zero  of  gage  -  755.00  feet  (1929  adj.) 
Drainage  area  -  34,800  square  miles  (5) 
Flood  stage  -  32  feet 
Period  of  record  -  1936-1937;  1941-1969 


Crest  Stage 

Date 

Feet 

50.2 

(3) 

Apr. 10, 1897 

49.5 

Apr. 21, 1882 

45.7 

Apr. 16, 1969 

45.6 

Apr  .4, 1966 

45.6 

May  12,1950 

45.5 

Apr. 24, 1893 

44.9 

Apr. 17, 1965 

41.7 

Apr. 16, 1948 

41.0 

Apr. 17, 1916 

41.0 

Mar. 29, 1920 

40.7 

Apr. 22, 1947 

40.6 

Apr.  27, 1904 

40.6 

Apr. 28, 1883 

Crest  Stage 
Feet 


Date 


42.15 

Apr  .8, 1966 

41.4 

Apr. 25, 1969 

40.4 

Apr. 22, 1965 

40.0  (6) 

May  12,1950 

39.4  (6) 

Apr.  1897 

^, 

39.3  (6) 

Apr. 26, 1950 

Q 

38.5  (6) 

Apr. 22, 1948 

32.1  (6) 

Apr. 17-19, 1943 

♦^ 

31.5  (6) 

Apr.  28, 1947 

28.8  (6) 

Apr. 26, 1952 

Pembina,  N,  Dak. 

Zero  of  gage  -  739.45  feet  (1929  adj.) 
Drainage  area  -  40,000  square  miles 
Flood  stage  -  42  feet 
Period  of  record  -  1912-1969 


c 


Crest  Stage 

Date 

Feet 

52.9 

May  14,1950 

51.7 

May  1,1950 

51.3 

Apr. 11-12, 1966 

49.7 

Apr.  26,1969 

48.5 

(4) 

Apr.  27, 1948 

47.4 

Apr. 25, 1965 

Upper  Mississippi  Basin 


Minnesota  River 


tonkato,  Minn. 
Zero  of  gage  -  747.925  feet  (1929  adj.) 
Drainage  area  -  14,900  square  miles 
Flood  stage  -  19  feet 
Period  of  record  -  1903-1969 


Iowa  River 

Marshalltown,  Iowa 

Zero  of  gage  -  853.10  feet  (1929  adj.) 
Drainage  area  -  1,564  square  miles 
Flood  stage  -  13  feet 
Period  of  record  -  1915-1928:1933-1969 


X 


Crest  Stage 

Date 

Feet 

29.9 

(2) 

Apr. 26, 1881 

29.1 

Apr. 10, 1965 

27.1 

Apr. 12, 1969 

26.7 

(2) 

Mar. 26, 1897 

26.2 

Apr. 9, 1951 

25.7 

June  26,1908 

24.8 

Apr. 14, 1952 

24.1 

May  29,1903 

23.4 

June  21,1919 

22.6 

June  24,1957 

Crest  St 

age 

Date 

Feet 

17.7 

(1) 

June  4,1918 

17.7 

Mar. 20, 1969 

17.6 

Apr. 6, 1965 

17.5 

Mar. 31, 1960 

16.8 

June  13,1947 

16.7 

Feb. 21, 1953 

16.2 

July  15,1962 

16.1 

Mar. 29, 1951 

16.1 

Aug. 28, 1954 

16.1 

Feb. 26, 1951 

16.0 

June  16,1954 
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Table   2. -Major   Floods    in   Order   of   Magnitude    (Cont'd) 


Upper  Mississippi  Basin    (cont'd) 


West   Fork  Des  Moines  River 


Des   Moines   River 


Hutnbolt,    Iowa 

Zero  of  gage    -   1,053.54   feet    (1929   adj.) 
Drainage   area    -   1,372   square   miles 
Flood   stage    -  8   feet 
Period  of  record   -   1940-1969 


Des  Moines,    Iowa    (SE   14th  St) 

Zero   of  gage    -   762.52   feet    (1929   adj.) 
Drainage  area    -   9,879   square  miles 
Flood    stage    -    21    feet 
Period   of  record    -   1940-1969 


Crest  Stage 

Date 

Feet 

15.4 

Apr. 14, 1969 

13.9 

Apr  .8, 1965 

12.2 

June  23,1947 

11.5 

Mar. 28, 1961 

11.25 

June  ^2,1954 

11.0 

Apr. 1,1962 

8.4 

Apr. 1,1960 

6.7 

May  23,1959 

6.4 

Apr.  26, 1955 

Crest  Stage 

Date 

Feet 

30.5 

May  31,1903 

29.8 

Apr. 11, 1965 

29.5 

June  26,1947 

29.4 

June  24,1954 

28.9 

Apr. 2, 1960 

28.0 

Mar. 31, 1951 

27.4 

Apr. 3, 1962 

26.3 

Mar.  27, 1969 

25.7 

June  13,1947 

24.6 

Mar. 31, 1951 

Mississippi   River 


Mississippi   River    (cont'd) 


St.  Paul,  Minn. 

Zero  of  gage  -  683.68  feet  (1929  adj.) 
Drainage  area  -  36,780  square  miles 
Flood  stage  -  14  feet 
Period  of  record  -  1866-1969 


La  Crosse,  Wis. 

Zero  of  gage  -  625.83  feet  (1929  adj.) 
Drainage  area  -  62,840  square  miles 
Flood  stage  -  12  feet 
Period  of  record  -  1873-1969 


Crest  Stage 

Date 

Feet 

26.0 

Apr. 16, 1965 

24.5 

Apr. 15, 1969 

22.0 

Apr. 16, 1952 

19.7 

Apr. 29, 1881 

18.8 

Apr. 16, 1951 

18.6 

(2) 

July  23,1867 

18.0 

(2) 

Apr. 16, 1875 

18.0 

Apr. 6, 1897 

16.8 

June  29,1908 

16.6 

Apr. 6  and  9,1916 

16.4 

Apr.  21, 1873 

Crest  Stage 

Date 

Feet 

17.9 

Apr. 21, 1965 

16.5 

(1) 

June  19,1880 

15.7 

Apr. 20, 1969 

15.3 

Apr. 20, 1952 

14.9 

Apr. 19, 1951 

14.6 

Apr  .6, 1967 

14.5 

May  8-9,1888 

14.4 

Oct. 17, 1881 

14.2 

Apr. 2, 1920 

13.7 

Apr. 17, 1922 

13.7 

Apr. 10, 1897 

13.6 

Apr. 28-29, 1916 

13.6 

Apr. 18-20, 1888 

Mississippi  River  (cont'd) 


Davenport,  Iowa: 

Zero  of  gage  -  542.00  feet  (1929  adj.) 
Drainage  area  -  88,449  square  miles 
Flood  stage  -  15  feet  m 

Period  of  record  -  1860-1969 


Keokuk,  Iowa: 

Zero  of  gage  -  477.71  feet  (1929  adj.) 
Drainage  area  -  119,000  square  miles 
Flood  stage  -  16  feet 
Period  of  record  -  1868-1969 


Crest  Stage 
Feet 

Date 

22.5 

Apr.  28, 1965 

20.9 

Mar. 10, 1868 

19.4 

June  27,1892 

19.3 

Apr.  27, 1969 

18.6 

Apr.  28, 1952 

18.6 

May  15-16,1888 

18.4 

June  26,1880 

18.3 

Apr. 28-29, 1951 

17.7 

Oct. 25-27, 1881 

17.45 

Apr. 15, 1967 

17.1 

Apr. 23, 1922 

17.1 

Apr. 9, 1920 

Crest  Stage 

Date 

Feet 

22.1 

May  1,1965 

21.8 

Apr. 3, 1960 

21.0  (1) 

June  16,1851 

20,85 

May  27,1944 

20.25 

May  12,1951 

20.2 

June  8  and  20, 

19.65 

May  16-17,1888 

19.6 

June  5,1903 

19.3 

Mar. 23, 19 29 

19.25 

June  30,1892 

17.85 

Apr. 27, 1969 
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Table   2. -Major   Floods    in   Order   of   Magnitude    (Cont'd) 


Missouri  Basin 


James  River 

uron,  S.  Dak. 
Zero  of  gage  -  1,223,44  feet  (1929  adj.) 
Drainage  area  -  16,800  square  miles 
Flood  stage  -  11  feet 
Period  of  record  -  1928-1932;  1943-1969 


Big  Sioux  River 

Akron,  Iowa 

Zero  of  gage  -  1,118.90  feet 
Drainage  area  -  9,030  square  miles 
Flood  stage  -  16  feet 
Period  of  record  -  1926-1969 


Crest  Stage 

Date 

Feet 

19.8  (1) 

Apr. 11, 13, 1881 

16.7 

Apr. 13, 1969 

16.5 

Mar. 22, 1922 

15.8 

Apr. 1,2,1962 

15.5 

Mar. 27, 1920 

15.4 

Apr. 6, 1960 

15.25 

Apr. 15, 1952 

14.4 

Mar.  27, 1948 

14.2 

May  25,1950 

13.9 

Mar.  31,1943 

Crest  Stage 

Date 

Feet 

23.0 

Apr  .9, 1969 

22.1 

Mar  .31, 1962 

21.6 

Apr. 1,1960 

20.85 

Apr  .8, 1965 

20.0 

June  22,1954 

19.8 

June  21,  1957 

19.8 

Apr. 1,1952 

19.7 

Apr. 6, 1951 

19.3 

June  8,1953 

19.2 

June  4,1942 

18.6 

Mar. 12, 1936 

18.6 

Mar. 15, 1969 

Little  Sioux  River 

herokee,  Iowa 
Zero  of  gage  -  1,150.0  feet 
Drainage  area  -  2,182  square  miles 
Flood  stage  -  17  feet 
Period  of  record  -  1891-1969 


West  Fork  Big  Blue  River 

Dorchester  (nr) ,  Nebr . 

Zero  of  gage  -  1,403.48  feet  (1929  adj.) 
Drainage  area  -  1,200  square  miles 
Flood  stage  -  15  feet 
Period  of  record  -  1958-1969 


Crest  Stage 

Date 

Feet 

27.2 

Apr. 6, 1965 

25.7 

1891 

23.8 

Apr. 7, 1969 

22.7 

June  11,1953 

22.0 

June  20,1954 

22.2 

Apr  .6, 1951 

21.6 

Apr.  29, 1947 

21.2 

Mar. 12, 1945 

19.0 

July  5,1943 

18.6 

June  13,1944 

Crest  St, 

age 

Date 

Feet 

24.8 

(1) 

July  10,1950 

20.5 

Mar. 20, 1969 

20.3 

Mar. 30, 1960 

19.0 

Apr  .4, 1969 

18,3 

Jiine  16,  1967 

16.4 

June  8,  1965 

15.95 

Hay  25,  1965 

14.7 

July  7,  1959 

14.1 

May  24,  1959 

13.8 

June  21,  1960 

(1)  From  high  water  mark 

(2)  Prior  to  gage  records 

(3)  Legendary  Flood  of  1852  probably  was  higher  by  3/10  foot  or  more 

(4)  Estimated  from  data  for  Emerson,  Manitoba 

(5)  Includes  3,800  square  miles  in  closed  basins 

(6)  Adjusted  to  present  datum 

(7)  Highest  reported 
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Figure  1    Mean  temperatures  and  accumulated  precipitation  for  selected  stations  - 
Red  River  of  the  North,  Upper  Mississippi  and  Missouri  Basins,  November  1968-April 
1969,  compared  to  normal  (1931-1960)  and  other  flood  years. 
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FIGURE  2.  -  TEMPERATURE  DEPARTURES  IN  DEGREES  FAHRENHEIT 
FROM  NORMAL,  DECEMBER  1968  -  JANUARY  1969 
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FIGURE  3.  -  PRECIPITATION  IN  PERCENT  OF  NORMAL 
OCTOBER  1968-FEBRUARY  1969 
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FIGURE  4A.  -   SNOW  ACCUMULATION  IN  INCHES  THROUGH  JANUARY  31,  1969 
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FIGURE  4B.  -  SNOW  ACCUMULATION  IN  INCHES  THROUGH  FEBRUARY  28,  1969 
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This  map  shows  the  principal 
gaged  locations  for  which 
— riverstage  forecasts  are  issued 
by  the  Weather  Bureau. 


Figure  6.  Area  of  spring  floods  1969. 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

APRIL  1969 

Elmer  R.  Nelson,  Office  of  Hydrology 


The  most  significant  flooding  during  April  was  the 
snowmelt  floods  In  the  Red  River  of  the  North,  the 
Upper  Mississippi,  and  Missouri  Basins. 

In  the  Red  River  of  the  North  Basin,  the  spring  flood 
of  1969  was  the  greatest  since  1897  from  the  head- 
waters to  Grand  Forks,  N,  Dak.  Below  Grand  Forks, 
N.  Dak.,  the  flood  crests  were  slightly  lower  than  in 
April  1966,  Record  stages  were  reached  on  the  Red 
Lake  River  at  Crookston,  Minn.,  and  on  the  Sheyenne 
River  at  West  Fargo,  N.  Dak.  The  preliminary  esti- 
mates of  damage  in  the  Red  River  of  the  North  Basin 
excluding  the  Sourls  Basin  was  placed  at  $3.8  million 
and  was  considerably  lower  than  in  1966. 

In  the  Upper  Mississippi  Basin,  record  flooding  oc- 
curred on  some  tributary  streams  in  southern  Minnesota 
and  northwestern  Iowa.  Along  the  mainstem  of  the 
Mississippi,  the  flooding  from  the  headwaters  to  Daven- 
port, Iowa,  was  generally  of  the  second  and  third 
magnitudes.  In  the  reach  from  St.  Paul,  Minn.,  to 
Winona,  Minn.,  and  at  scattered  points  to  Davenport, 
Iowa,  the  flood  of  1969  was  exceeded  only  by  the  record 
flood  of  1965. 

In  the  Missouri  Basin,  record  flooding  occurred  on 
some  tributary  streams  in  eastern  Montana,  Nebraska, 
the  Dakota  s  and  Iowa.  Flooding  along  the  mainstem  of  the 
Missouri  River  was  comparatively  light. 

ST.  LAWRENCE  DRAINAGE 
Lake  Huron. — Heavy  local  rains  near  1  inch  from  the 


16th  to  the  18th  caused  a  rise  to  bankfull  stage  on  the 
Chippewa  River  at  Mt.  Pleasant,  Mich.,  on  the  19th. 
No  damage  resulted  from  the  minor  rise. 

Lake  Erie. — Minor  flooding  occurred  on  the  St.  Marys 
and  Maumee  Rivers  in  Indiana  on  the  19th  and  20th. 
The  St.  Marys  River  at  Decatur,  Ind.,  crested  1.5 
feet  above  flood  stage  on  the  19th.  The  Maumee  River 
at  Fort  Wayne,  Ind.,  crested  1.1  feet  above  flood  stage 
on  the  20th.  The  St.  Joseph  River  at  Montpelier,  Ohio, 
was  out  of  its  banks  on  the  19th-23d.  The  crest  on  the 
21st  was  2.1  feet  above  flood  stage. 

Lake  Ontario. --Minor  flooding  occurred  on  the  Cana- 
seraga  Creek  at  Groveland,  N.  Y.,  on  the  19th  and  on 
the  Oatka  Creek  at  Garbutt,  N.  Y.,  on  the  20th.  No 
damage  resulted  from  the  flooding  on  Oatka  Creek 
where  the  crest  at  Garbutt  was  0.2  foot  above  flood 
stage.  Canaseraga  Creek  crested  1.5  feet  above  flood 
stage  at  Groveland,  N.  Y.  Route  258,  west  of  Grove- 
land,  was  closed  briefly  due  to  the  high  water. 

ATLANTIC  SLOPE  DRAINAGE 
There  were  three  rises  to  above  flood  stage  on  Otter 
Creek  at  Center  Rutland,  Vt.,  during  April.  The  first 
rise  occurred  on  the  10- 13th;  the  second,  on  the  15th- 
21st;  and  the  3d  on  the  23d-25th.  Considerable  minor 
lowland  flooding  occurred  during  these  rises.  The 
most  serious  condition  occurred  on  the  19th,  when 
overnight  rains  plus  snowmelt  caused  extensive  low- 
land flooding.  Minor  lowland  flooding  and  flash  flooding 
of  small  streams  occurred  in  and  near  Wlnooskl,  Vt., 
on  that  date.  Also  minor  lowland  flooding  occurred  on 
the  Lamoille  and  Mlsslsquol  Rivers. 

The  second  highest  freshet  since  1955  occurred  In 
New  England  during  April.  Flooding  along  the  Con- 
necticut River  from  central  Vermont  through  Con- 
necticut lasted  from  1  day  to  3  weeks.  Mainly  low- 
land flooding  was  reported;  however,  in  some  areas 
flood  plain  structures  received  some  water.  A  number 
of  Connecticut  River  tributaries  went  above  flood  stage. 


but  no  substantial  damage  was  reported.  Lowland  flood- 
ing was  also  reported  along  major  rivers  in  Mas- 
sachusetts, New  Hampshire,  and  Rhode  Island.  In  Maine, 
flooding  occurred  along  the  Saco,  Kennebec,  and  Andro- 
scoggin Rivers.  Some  evacuations  were  required  as  some 
homes,  and  businesses  were  flooded.  No  dollar  estimate 
of  damages  Is  available  but  in  comparison  with  the  flood 
of  March  1968,  the  damage  was  nomlnaL  Precipitation 
In  New  England  during  April  was  near  or  above  normal 
over  most  of  the  area,  with  about  1  to  2  Inches  above 
normal  over  southern  Vermont,  northern  New  Hampshire, 
Massachusetts,  and  Connecticut.  Near  or  above  record 
amounts  of  water  equivalents  were  common  through 
central  and  northern  New  England. 

Moderate  to  heavy  rainfall  from  the  16th  through  the 
20th  caused  the  Schroon  River  at  Riverbank,  N.  Y.,  to 
overflow  its  banks  on  the  16-28th.  The  crest  on  the 
25th  was  2.1  feet  above  flood  stage.  There  was  consider- 
able flooding  along  its  lowland  banks  and  some  high- 
ways were  blocked.  Many  vacation  lodges  were  flooded 
along  the  Schroon,  and  the  banks  of  Schroon  Lake, 
Heavy  rainfall  and  melting  snow  on  the  23d- 25th  caused 
sharp  rises  In  all  streams  In  the  Hudson  River  Basin. 
Large  streams  remained  well  below  flood  level  or 
about  two-thirds  bankfull.  Small  streams  and  creeks 
overflowed  on  the  24- 25th,  especially  north  of  the 
Mohawk-Hooslc  Valleys  where  the  snowmelt  was  heavy. 
No  extensive  damages  were  reported. 

Precipitation  over  the  Delaware  Basin  ranged  mostly 
from  near  100%  up  to  120%  of  normal,  except  in  New 
York  State  where  amounts  ranged  from  105%  at  Liberty 
to  156%  at  Claryvllle.  In  New  Jersey,  precipitation 
ranged  from  near  90%  in  the  north  to  80%  in  most 
southern  eections,  except  60%  to  70%  of  normal  in 
the  southwest  portion.  Rainfall  amounts  were  spread 
throughout  the  month  with  generally  heavy  amounts  on 
the  5-6th,  17th,  19th,  20th,  2 2d,  23d,  and  24th.  Some 
minor  flooding  occurred  on  the  East  Branch  Delaware 
River  with  minor  flooding  in  a  few  low-lying  areas 
in  east-central  and  northeastern  Pennsylvania  from  the 
heavy  showers  on  the  5-6th.  Ground  water  levels  re- 
covered rapidly  during  April  except  in  southwestern  New 
Jersey.  Reservoirs  in  New  Jersey  were  almost  filled 
or  spilling  at  the  end  of  the  month.  Storage  In  New  York 
City's  reservoirs  in  the  Delaware  River  Basin  in- 
creased 73.7  billion  gallons  during  April  and  all  reser- 
voirs were  spilling  at  the  end  of  the  month. 

The  Tloughnloga  River  at  Whitney  Point,  N,  Y.,  was 
above  flood  stage  on  the  6th  and  the  Chemung  River  at 
Chemung,  N.  Y.,  on  the  5th  and  6th.  No  damage  re- 
sulted from  the  minor  overflows. 

Minor  flooding  occurred  along  the  lower  Cape  Fear 
River  in  eastern  North  Carolina  on  the  20th- 23d.  The 
rainfall  over  the  upper  Cape  Fear  Basin  during  the 
24-hour  period  ending  at  8  a.m.,  on  the  16th  averaged 
near  1.25  inches.  No  damages  were  reported. 

Minor  flooding  occurred  on  the  Rocky  River  at  Nor- 
wood, N.  C,  on  the  19th.  The  Lumber  River  at  Lumber, 
N.  C,  continued  In  flood  from  Jan.  23  to  May  5.  There 
were  several  crests  with  the  highest  crest  of  10.9 
feet  (flood  stage,  8  feet)  occurring  on  April  24,  Swamps 
and  drainage  ditches  were  affected  by  the  prolonged 
overflow.  Shallow  flooding  occurred  along  the  middle 
and  lower  portions  of  the  Pee  Dee  River  in  South 
Carolina  during  the  latter  part  of  April. 

Flooding  over  the  Santee  River  System  was  the  most 
widespread  since  August  1967.  Crests  on  the  Saluda 
River    at    West    Pelzer    and  Chappells,   S.  C,  were  the 
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highest  since  1964.  These  high  stages  caused  Lake 
Murray  to  fill  rapidly,  forcing  flood  gates  to  be  opened 
which  added  to  the  crest  at  Columbia,  S.  C.  All  streams 
in  the  Santee  System  approached  or  exceeded  flood 
stage.  The  Broad  River  near  Gaffney,  S.  C,  reached, 
but  did  not  exceed,  flood  stage  on  the  19th.  At  Blair, 
S.  C,  the  crest  was  9.5  feet  above  flood  stage  on  the 
19th.  The  heavy  flow  from  the  Broad  and  Saluda  Rivers 
(Lake  Murray)  caused  the  Congaree  River  at  Columbia, 
S.  C,  to  crest  4.3  feet  above  flood  stage.  On  the 
Wateree  River,  Lake  Wateree  reached  2.2  feet  over 
the  dam  but  Camden  crested  1.6  feet  below  flood  stage. 
As  this  water  moved  into  the  upper  Santee,  the  flood 
gates  at  Lake  Marion  were  opened  to  allow  for  this 
rise.  Widespread  flooding  occurred  from  Lake  Marion 
to  the  coast.  As  the  month  ended,  flooding  was  still 
occurring  on  the  lower  Santee  from  Jamestown,  S.  C, 
to  the  coast. 

Minor  flooding  occurred  on  the  North  Fork  Edisto  at 
Orangeburg,  S.  C,  on  the  19th-22d  and  on  the  Edisto 
at  Givhans  Ferry,  S.  C,  on  the  25- 28th.  Severe  urban 
flooding  occurred  at  Aiken,  S.  C,  from  10.42  inches  of 
rain  on  the  15th  and  16th.  The  water  rose  several 
feet  into  many  homes  and  some  automobiles  were 
completely  inundated.  Approximately  200  persons  were 
forced  to  evacuate.  The  urban  flood  damage  was  esti- 
mated at  $0.5  million. 

The  light  flooding  that  began  on  the  Savannah  River 
at  Clyo,  Ga.,  on  Mar.  25  continued  until  Apr.  9.  The 
crest  on  Apr.  3  was  1.5  feet  above  flood  stage.  Heavy 
rains  caused  additional  flooding  In  the  central  and 
lower  portions  of  the  Savannah  River  during  the  last 
10  days  of  April  and  most  of  May.  The  crest  at  Clyo, 
Ga.,  was  5.8  feet  above  flood  stage  on  the  29th-30th. 
Flooding  continued  into  May  at  Millhaven-Wade  and 
Clyo,  Ga.  Damages  in  the  lower  portion  were  moderate 
but  the  overall  damage  was  greatly  reduced  by  the 
timely  and  accurate  forecasts  provided  by  ESSA  Weather 
Bureau  River  Forecast  Center. 

Considerable  flooding  occurred  in  the  Altamaha  Basin 
during  the  last  half  of  April.  The  Ocmulgee  River  at 
Macon,  Ga.,  rose  above  flood  stage  on  the  18th  and  con- 
tinued in  flood  to  the  21st.  The  crest  on  the  19th 
was  4.1  feet  above  flood  stage.  The  Oconee  River 
rose  above  flood  stage  at  Milledgeville,  Ga.,  on  the 
19th,  at  Dublin,  Ga.,  on  the  24th  and  at  Mt.  Vernon, 
Ga.,  on  the  26th.  The  highest  crest  occurred  at  Mil- 
ledgeville on  the  20th  where  it  rose  7.7  feet  above  flood 
level.  It  receded  within  its  banks  on  the  22d-29th. 
The  mainstem  of  the  Altamaha  River  rose  above  flood 
stage  at  Charlotte,  Ga.,  on  the  30th  and  continued  in 
flood  to  May  3.  The  Satilla  River  at  Atkinson,  Ga., 
rose  above  flood  stage  on  Mar.  19  and  continued  in 
flood  to  Apr.  7.  The  crest  on  the  30th  was  2. 1  feet 
above  flood  stage.  No  damages  resulted  from  the 
flooding. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rains  on  the  17- 18th  caused  considerable  flood- 
ing on  tributaries  of  the  Chattahoochee  River  in  Metro- 
politan Atlanta,  Ga.,  on  the  18th.  The  Apalachicola 
River  at  Blountstown,  Fla.,  was  in  flood  from  the 
20th  to  the  26th.  The  crest  on  the  22d  was  4.9  feet 
above  flood  stage.  The  flood  damage  in  metropolitan 
Atlanta  was  confined  mostly  to  water-soaked  household 
furnishings,  mud  deposits  on  lawns,  and  flooded  auto- 
mobiles. 

Considerable  flooding  occurred  in  the  Tomblgbee 
Basin  in  Mississippi  and  Alabama  during  the  last  two 
decades  of  the  m-^rrl..    The  Old  Town  Creek  at  Tupelo, 
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Miss.,  rose  2.1  feet  above  flood  stage  on  the  14th  and 
receded  within  its  banks  on  the  same  date.  The  East 
Fork  Tombigbee  at  Fulton,  Miss.,  the  Tibbee  River 
at  Tibbie,  Miss.,  and  the  Noxubee  River  at  Macon, 
Miss.,  were  out  of  their  banks  on  the  11- 19th.  The 
crests  on  the  15th  ranged  from  2.8  feet  above  flood 
stage  at  Fulton,  Miss.,  to  5.6  feet  above  flood  stage 
at  Tibbie.  The  crest  at  Macon,  Miss.,  was  4  feet 
above  flood  stage  on  the  14th.  The  Black  Warrior 
River  at  Warrior,  Ala.,  was  in  flood  on  the  14-20th. 
The  crest  on  the  17-18th  was  3.3  feet  above  flood 
stage.  The  mainstem  of  the  Tombigbee  rose  above 
flood  stage  at  Aberdeen,  Miss.,  on  the  12th,  at  Gaines- 
ville, Ala.,  Demopolis,  Ala.,  and  Jackson,  Ala.,  on  the 
14th  and  at  Columbus,  Miss.,  on  the  15th.  It  receded 
within  its  banks  between  the  21st  and  May  3.  The 
highest  crests  occurred  in  Alabama  and  ranged  from 
10.7  feet  above  flood  stage  at  Jackson  to  13. 1  feet 
above  flood  stage  at  Gainesville.  Crests  in  Mississippi 
ranged  from  6  feet  above  flood  stage  at  Columbus  on 
the  17th  to  7.8  feet  above  flood  stage  at  Aberdeen  on 
the  15th. 

Exceptionally  heavy  rains  on  the  9th,  supplemented 
by  additional  heavy  precipitation  on  the  12th  and  13th, 
produced  sharp  rises  and  flooding  on  streams  in  the 
Pearl  River  Basin.  Flooding  began  between  the  11th 
and  17th  and  continued  into  May  along  the  lower  Pearl. 
Scattered  heavy  precipitation  on  the  17th  helped  to 
maintain  the  rivers  at  a  high  level.  Flooding  was 
generally  confined  to  low-lying  farm-  and  timberlands. 
Flash  flooding  did  some  damage  to  secondary  roads 
in  Mississippi  where  tributaries  spilled  over  the  roads 
causing  local  washouts.  Locally  heavy  rains  (8  inches 
in  6  hours)  inundated  major  highways  in  a  narrow 
strip  from  Beaumont,  Miss.,  to  near  Waynesboro,  Miss. 
At  Laurel,  Miss.,  flash  flooding  on  Tallahala  Creek 
caused  the  evacuation  of  42  families.  Some  local  flood- 
ing occurred  at  Jackson,  Miss.,  when  water  backed  up 
local  creeks  and  spread  into  low  areas  of  the  town, 
necessitating  the  evacuation  of  21  families.  Flood 
damage  was  held  to  a  minimum  as  the  new  system 
of  levees  built  along  the  Pearl  River  in  the  vicinity 
of  Jackson,  during  the  past  few  years  contained  the  flood 
waters.  Gravel  operations  on  the  lower  Pearl  River 
and  on  the  Bogue  Chitto  were  interrupted  for  several 
days  due  to  the  high  water.  Flood  damage  was  mostly 
confined  to  planted  low-lying  areas  in  the  flood  plain 
and  to  secondary  roads. 

MISSISSIPPI  SYSTEM 

Ohio  Basin.--Minor  flooding  occurred  on  the  Scioto 
River  at  Circleville,  Ohio,  on  the  20th.  The  crest 
was  0.2  foot  above  flood  stage.  This  minor  overflow 
was  due  to  moderate  rains  on  the  18th  and  19th.  No 
damage  resulted. 

Heavy  rain  (1  inch)  on  the  4- 5th  over  the  upper  half 
of  the  Wabash  Basin  caused  a  rise  to  a  little  above 
flood  stage  in  the  reach  from  Lafayette  to  Terre 
Haute,  Ind.,  from  the  6th  to  the  11th.  Heavy  rainfall 
on  the  18th  and  19th  caused  rapid  rises  to  about  flood 
stage  or  a  little  higher  at  numerous  points  along  the 
Wabash  and  the  upper  East  Fork  of  the  White  River. 
Crests  ranged  from  3.5  to  4.5  feet  above  flood  stage 
along  the  White  River.  Some  overflow  occurred  on 
the  Embarrass  River  in  Illinois.  Although  considerable 
bottom  land  was  overflowed,  no  known  damage  occurred. 
Flood  forecasts  by  the  Weather  Bureau  were  useful 
for  operational  and  planning  purposes  and  in  allaying 
fears  of  greater  flooding. 

There  were  two  periods  of  overflow  on  the  Saline  River 
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at  Harrlsburg,  111.  The  first  occurred  on  the  9th  and 
10th  with  a  crest  5.6  feet  above  flood  stage  on  the 
0th.  The  second  overflow  occurred  on  the  14-20th  with 
a  crest  7. 1  feet  above  flood  stage  on  the  19th.  Flood- 
ing was  mainly  confined  to  low  farm  ground  with  little 
or  no  damage  except  delaying  fieldwork. 

Minor  flooding  occurred  along  the  malnstem  of  the 
lower  Ohio  River  in  the  Shawneetown,  Ill.-Fords  Ferry, 
Ky.,  and  Grand  Chain-Cairo,  111.,  reaches.  The  crests 
ranged  from  bankfuU  at  Shawneetown,  111.,  on  the  24th 
to  4.8  feet  above  flood  stage  at  Cairo,  111.  Flooding 
was  mainly  confined  to  low  farm  ground  with  little 
or  no  damage. 

White  Basin.--The  Black  River  at  Black  Rock,  Ark., 
rose  above  flood  stage  on  Mar.  24  and  receded  within 
its  banks  on  April  1.  The  crest  on  Mar.  25  was  3  feet 
above  flood  stage.  It  rose  above  flood  stage  again  on 
Apr.  4  and  continued  in  flood  to  Apr.  29.  The  crest  on 
Apr.  17  was  6.5  feet  above  flood  stage.  Upstream  at 
Pocahontas,  Ark.,  the  Black  rose  out  of  its  banks  on 
Apr.  12  and  receded  within  its  banks  on  Apr.  23.  The 
crest  on  the   16th  was  nearly  3  feet  above  flood  stage. 

The  Cache  River  at  Patterson,  Ark.,  continued  in 
flood  from  Mar.  24  through  May  8.  The  crest  on  Apr. 
15  was  2.3  feet  above  flood  stage. 

The  White  River  continued  in  flood  at  Clarendon,  Ark., 
from  Dec.  27  to  May  11,  a  period  of  136  days,  and  at 
St.  Charles,  Ark.,  from  Mar.  25  to  May  9,  a  period  of 
46  days.  At  Georgetown,  Ark.,  the  White  rose  above 
flood  stage  on  Mar.  28  and  receded  within  Its  banks 
on  Apr.  1.  It  was  out  of  its  banks  again  on  Apr.  5-8 
and  Apr.  10-26.  The  crests  ranged  from  1  to  2  feet 
above  flood  stage  from  Georgetown  to  St.  Charles 
between  Apr.  14  and  Apr.  22. 

No  appreciable  damage  resulted  from  the  flooding  in 
the  White  Basin. 

Arkansas  Basin.--Flooding  in  the  Arkansas  Basin 
during  April  was  confined  mostly  to  streams  in  southern 
Kansas  during  the  last  few  days  of  the  month.  The 
Little  Arkansas  River  at  Sedgwick,  Kans.,  rose  2.2 
feet  above  flood  stage  on  the  27th.  The  Whitewater 
River  at  Towanda,  Kans.,  rose  2.6  feet  above  flood 
stage  on  the  27th  and  receded  within  its  banks  on  the 
28th.  The  Walnut  River  at  El  Dorado,  Kans.,  rose 
0.8  foot  above  flood  stage  on  the  27th  and  8  feet  above 
flood  stage  at  Augusta,  Kans.,  on  the  28th.  The  Cotton- 
wood River  was  in  flood  from  Florence,  Kans.,  to 
Emporia,  Kans.,  between  Apr.  27  and  May  1.  The 
crests  ranged  from  2.3  feet  above  flood  stage  at  Florence 
to  6.2  feet  above  flood  stage  at  Plymouth,  Kans.  The 
Neosho  River  was  out  of  its  banks  at  Americus  and 
Neosho  Rapids,  Kans.,  between  the  27th  and  30th.  The 
crests  on  the  27th  ranged  from  2  to  4  feet  above  flood 
stage.  The  rainfall  in  southern  Kansas  during  April 
ranged  from  100%  to  200%  of  normal.  The  heaviest 
precipitation  occurred  over  the  Cottonwood  and  upper 
Neosho  Rivers.  The  greatest  amount  was  reported 
at  Clements,  Kans.,  with  a  total  of  7.19  Inches.  The 
total  flood  damages  in  southern  Kansas  during  April 
was  estimated  at  $196,000. 

Minor  flooding  occurred  on  the  Little  Caney  River 
at  Copan,  Okla.,  on  the  10th.  This  overflow  was  due 
to  rainfall  averaging  2.25  Inches  on  Apr.  9.  No  damage 
was  reported  from  the  slight  overflow. 

Red  Basin.--Three  to  6  inches  of  rain  in  extreme 
south-central  Oklahoma  on  the  26-27th  caused  flash 
flooding  of  creeks  and  small  tributaries  of  the  Washita 
River.  Minor  flooding  of  bottomlands  resulted  on  the 
28th  near  Durwood,  Okla. 

The    Sulphur  and  Cypress  Rivers  in  northeast  Texas 
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rose  out  of  their  banks  during  the  last  decade  of  March 
and  continued  In  flood  to  April  3.  The  cypress  River  rose 
above  flood  stage  at  Jefferson,  Tex.,  again  on  Apr.  5-7 
and  Apr.  17-22.  The  Sulphur  River  was  in  flood  between 
the  12th  and  22d.  The  crests  ranged  from  2  to  7  feet 
above  flood  stage. 

The  Blue  River  at  Blue,  Okla.,  rose  5.7  feet  above 
flood  stage  on  the  28th.  It  was  in  flood  from  the  27th 
to  the  29th.  The  Clear  Boggy  River  at  Caney,  Okla., 
rose  briefly  4.1  feet  above  flood  stage  on  the  27th, 
Minor  flooding  occurred  on  the  Muddy  Boggy  at  Farris, 
Okla.,  on  the  28th.  The  crest  was  2.6  feet  above  flood 
stage.    No  damages  were  reported  from  the  flooding. 

Lower  Mississippi  Basin.--Heavy  rains  during  the  first 
2  weeks  of  April  resulted  in  3  feet  of  overflow  along  the 
St.  Francis  River  at  Fisk,  Mo.,  and  St.  Francis,  Ark. 
At  Fisk,  the  river  was  out  of  Its  banks  from  the  11th  to 
the  24th  and  at  St.    Francis  from  the  10th  to  the  28th. 

The  spring  rise  on  the  lower  Mississippi  River  began 
on  Apr.  7  with  CaruthersvlUe,  Mo.,  reaching  30.5  feet 
(flood  stage,  32  feet.)  on  the  16- 17th.  Heavy  rains  on 
all  tributaries  during  the  next  2  days  resulted  in  a 
second  rise  with  CaruthersvlUe  reaching  flood  stage  on 
the  morning  of  the  22d.  The  crest  was  33.7  feet  on 
the  27-28th.  By  the  morning  of  May  1,  the  river  had 
fallen  below  flood  stage.  Upstream  at  New  Madrid, 
Mo.,  the  crest  was  0.4  foot  above  flood  stage  on  the 
26-27th;  it  was  out  of  its  banks  on  the  25-28th. 

Atchafalaya  Basin. — Minor  flooding  occurred  on  the 
Atchafalaya  River  at  Morgan  City,  La.,  on  the  28th. 
The  crest  was  0. 1  foot  above  flood  stage. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Light  flooding  occurred  on  the  Mermentau  and  Cal- 
casieu Rivers  in  Louisiana  on  the  13th-23d.  The  crest 
on  the  Mermentau  at  Mermentau,  La.,  was  3.3  feet 
above  flood  stage  on  the  18th.  Crests  on  the  Calcasieu 
River  on  the  17- 18th  ranged  from  1  to  2  feet  above 
flood  stage.  The  heaviest  rain  during  the  month  oc- 
curred on  the  13th  with  Mermentau,  La.,  reporting 
8.18    Inches.     No    damage    resulted  from  the  flooding. 

The  flooding  on  the  Sabine  River  in  Texas  in  the 
beginning  of  the  month  was  due  to  heavy  rains  be- 
tween Mar.  16  and  Mar.  24,  The  river  began  over- 
flowing at  Mlneola,  Tex.,  on  Mar.  16  and  2  days  later 
at  Edgewood,  Gladewater,  and  Longvieu  Bon  Wier, 
Tex.,  and  Logansport,  La,  Flooding  began  at  Dawey- 
vlUe,  Tex.,  on  Mar.  24  and  continued  until  May  4.  The 
Sabine  receded  below  flood  stage  at  all  other  points 
by  the  end  of  April.  Lowlands  were  flooded  along 
the  Sabine  and  thousands  of  oilwells  were  inundated. 
No  other  damage  was  reported. 

Flooding  was  in  progress  on  the  Trinity  River  at 
Long  Lake,  Liberty,  and  Moss  Bluff,  Tex.,  in  the 
beginning  of  April.  Flooding  began  at  Liberty,  Tex., 
on  M;ir.  17  and  at  Long  Lake  on  Mar,  20,  This  overflow 
was  due  to  heavy  rains  on  Mar,  15-18.  Additional 
heavy  rains  on  Mar.  23-24  prolonged  the  flooding. 
The  overflow  at  Liberty,  Tex.,  continued  to  Mar.  28. 
At  Moss  Bluff,  Tex.,  the  flooding  began  on  Feb,  21 
and  was  still  in  progress  at  the  end  of  May,  The 
heavy  rains  on  Mar.  15-18  caused  flooding  on  the 
Neches  near  Alto,  Tex.,  on  Mar.  15  and  at  Beaumont, 
Tex.,  on  Mar.  22.  The  heavy  rains  on  Mar.  23-24 
prolonged  the  flooding.  At  Beaumont,  the  flooding  con- 
tinued until  May  26,  a  period  of  66  days.  The  San 
Jacinto  at  Lake  Houston,  Tex.,  rose  above  flood  stage 
on  Dec.  1  and  was  still  in  flood  at  the  end  of  May. 
The  crest  during  April  was  45.9  feet  (flood  stage, 
44.5  ft).    Heavy  rains  on  Apr.   5  caused  flooding  on  the 
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Navasota  River  at  Easterly,  Tex.,  on  Apr.  6-8.  Rains 
on  the  12- 13th  caused  flooding  on  the  Little  River 
at  Cameron,  Tex.,  on  the  13-14,  and  flooding  on  the 
Neches  River  at  Rockland,  Tex.,  on  the  16- 19th.  Con- 
siderable damage  occurred  to  immovable  property  near 
the  streams  due  to  the  extended  flooding. 

Heavy  rainfall  on  Apr.  11-12  caused  minor  flooding 
on  the  Navidad,  Lavaca,  and  Guadalupe  Rivers  in  Texas. 
The  rainfall  amounts  ranged  from  3  to  nearly  6  inches. 
The  heaviest  precipitation  reported  was  5.85  inches  at 
Edna,  Tex.  Ganado,  Tex.,  reported  5.15  inches.  The 
heaviest  rainfall  in  the  Guadalupe  Basin  was  from  Cuero 
southward.  Flooding  on  the  Navidad  and  Guadalupe  Rivers 
began  on  the  12th  and  continued  through  the  17th.  On 
the  Lavaca  River  at  Edna,  Tex.,  flooding  continued 
from  the  13th  to  the  15th. 

General  heavy  rains  of  2  to  4  inches  over  the  middle 
and  lower  Nueces,  lower  Frio,  Atascosa,  and  Gulf 
drainage  streams  caused  minor  flooding  in  low-lying 
areas.  No  damage  resulted.  Local  heavy  rains  up  to 
7  inches  on  the  Texas  Coastal  Bend  caused  consider- 
able flash  flooding  in  San  Patricio  and  Nueces  Counties, 
Tex. 

GREAT  BASIN 
Flows  on  the  Humbolt  River  in  Nevada  remained 
excessively  high  during  the  first  3  weeks  of  April. 
At  Palisade,  Nev.,  a  crest  of  7.7  feet  was  observed 
on  Apr.  7.  It  remained  above  7  feet  from  Apr.  3  through 
Apr.  10.  The  crest  of  7.7  feet  was  the  highest  snowmelt 
crest  since  May  1952  when  it  reached  a  stage  of  9.53 
feet.  However,  it  was  2  feet  below  the  Feb.  1962 
winter  flood.  From  near  Beowawe,  Nev.,  downstream 
about  150  miles  to  the  river's  entry  into  Rye  Patch 
Reservoir,  there  was  overbank  flow  into  pasture-  and 
meadowlands.  The  flat  crest  reached  the  Winnemucca, 
Nev.,  area  on  Apr.  17-18.  The  rise  of  the  river  was 
gradual  and  there  was  very  little  loss  of  livestock  or 
farm  equipment  in  the  flooded  areas.  In  north  Win- 
nemucca, minor  flooding  occurred  on  streets  immediately 
adjacent  to  the  river.  The  water  level  reached  the  floor 
level  in  a  few  buildings  along  the  river  front.  There 
was  little  damage  in  towns  from  overbank  flows  since 
residences  and  businesses  in  towns  along  the  Humbolt 
are  mostly  away  from  the  immediate floodplain.  Erosion 
damage  to  bottom  lands  and  damage  to  county  and  private 
roads  were  quite  general.  The  total  volume  flow  at 
Palisade  in  April  was  170,000  acre-feet,  thethirdhighest 
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monthly  amount  in  60  years  of  record. 

The  City  of  Ely,  Nev.,  at  the  mouth  of  Murray  and 
Robinson  Canyons,  experienced  snowmelt  flooding  during 
the  first  3  days  of  ApriL  Daytime  snowmelt  (primarily 
from  Robinson  Canyon)  flowed  into  the  main  street  of 
Ely  in  the  evening  and  during  the  night.  From  the  main 
street  it  flowed  northward  into  a  rather  large  residential 
area.  Temporary  sandbagging  and  diking  by  the  citizenry 
helped  to  decrease  the  losses  and  damages.  The  total 
damages  were  estimated  in  excess  of  $100,000. 

During  the  first  3  days  of  April  about  20,000  acres 
of  meadowland  near  Randolph,  Utah,  were  flooded. 
This  overflow  was  due  to  snowmelt  discharge  from 
the  valley  floor  and  minor  tributaries  of  the  Bear 
River  reached  2,000  c.f.  s.  from  a  contributing  area 
of  about  100  square  miles.  Damages  were  light,  mostly 
to  roads. 

The  two  small  reservoirs  above  Enterprise,  Utah, 
that  filled  during  March  and  were  spilling  continued 
into  April.  This  was  an  unprecedented  event  in  recent 
history.  This  overflow,  combined  with  the  high  snow- 
melt runoff  down  Schoal  Creek,  caused  considerable 
flooding  in  the  valley  below  Beryl  Junction.  About 
2,000  acres  of  farmland  were  inundated  for  almost 
1  month.  By  the  end  of  April,  the  flooded  area  was 
drying  out;  alfalfa  fields  were  recovering  and  some 
replanting  was  being  planned.  A  few  county  roads  were 
cut  or  partially  washed  out  during  the  flooding. 

PACIFIC  SLOPE  DRAINAGE 
San  Joaquin  Basin. — The  San  Joaquin  River  at  Mendota, 
Calif.,  receded  within  its  banks  during  ApriL  Due  to 
the  release  of  water  from  the  Terminus,  Success,  and 
Isabella  Reservoirs,  the  flooding  in  the  normally  dry 
Tulare  Lake  Basin  increased  markedly.  There  were 
73,000  acres  containing  524,000  acre-feet  of  water  on 
Apr,  1  and  78,500  acres  inundated  containing  746,000 
acre-feet  of  water  on  Apr.  30. 

Columbia  Basin. — Some  minor  flooding  occurred  in 
southern  Idaho  during  ApriL  Substantial  rises  occurred 
on  tributary  streams  in  eastern  Washington,  eastern 
Oregon,  and  the  lower  Snake  but  no  flooding  was  re- 
ported. 

The  average  stage  of  the  Columbia  River  at  Van- 
couver, Wash.,  during  April  was  12.2  feet.  This  was 
4.2  feet  higher  than  the  long  term  (65-year)  normal 
stage  and  the  4th  highest  average  April  stage  of  record. 
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FLOOD  STAGE  DATA 


< 

All 

dates  1 

n  April  un 

1 

Rivei  and  stabon 

Flood 

Ahove  flood  stag 
-dataa 

M 

Greet  • 

stage 

From— 

To- 

Stage 

Date 

HUDSON  BAY  DRAINAGE 

n 

Ft 

Red  River  of  the  North  Basin 

Sheyenne:   Lisbon,  N.  Dak. 

14.6 

10 
19 

14 
27 

16.4 
16.5 

12 
24 

West  Fargo,  N.  Dak. 

16.5 

11 

May 

6 

21,8 

17 

Red  Lake:   Crookston,  Minn. 

15 

9 

20 

27,3 

12 

Red  River  of  the  North: 

Wahpeton,  N.  Dak. 

10 

8 

May 

1 

16.35 

10 

Fargo,  N.  Dak. 

17 

8 

May 

14 

37.3 

15 

Halstad,  Hlnn. 

24 

11 

May 

3 

38.25 

18 

Grand  Forks, N. Dak. 

28 

11 

May 

8 

45.7 

16 

Oslo,  Minn. 

28 

12 

May 

9 

36.9 

17 

Drayton,  N.  Dak, 

32 

14 

May 

15 

41.4 

25 

Pembina,  N.  D.ik. 

42 

16 

May 

15 

49.7 

26 

Emerson,  N.  Dak. 

781.5 

18 

May 

14 

787.6 

Apr. 

26 

ST.  LAWRENCE  DRAINAGE 

Lake  Huron 

Chippewa:   Mt.  Pleasant,  Mich. 

13 

19 

19 

13.0 

19 

Lake  Erie 

St.  Marys:   Decatur,  Ind. 

15 

19 

20 

16.5 

19 

St.  Joseph:   Montpeller,  Ohio 

10 

19 

23 

12.1 

21 

Maumee:   Fort  Wayne,  Ind. 

15 

19 

20 

16.1 

20 

Lake  Ontario 

Canaseraga  Creek:   Groveland,  N.  Y. 

11 

19 

19 

12.5 

19 

Oatka  Creek:   Garbutt,  N.  Y. 

5 

20 

20 

5.2 

20 

ATLANTIC  SLOPE  DRAINAGE 

Kennebec;   Augusta,  Me. 

13 

18 

20 

13.9 

20 

Pemlgewasset :   Plymouth,  N.  H. 

11 

18 

19 

14.25 

19 

Merrimack:   Concord,  N.  H. 

12 

15 

May 

1 

14.3 

19 

Manchester,  N.  H. 

7 

20 
24 

20 
24 

7.0 
7.0 

20 
24 

Charles:   Charles  River  Village, Mass 

4 

Mar.   25 

10 

6.3 

Mar. 

29 

Blackstone:   Woonsocket ,  R,  I, 

9 

Mar.   26 

Mar. 

26 

10.2 

Mar. 

26 

Housatonlc:   Gaylordsvllle ,  Conn. 

8 

6 

9 

8.5 

8 

Ammonoosuc:   Bath,  N.  H. 

10 

19 

19 

11.0 

19 

Fartnlngton:   Slrasbury,  Conn. 

12 

24 

24 

12.7 

24 

Connecticut:   White  River  Junction, 
vt. 
Montague  City,  Mass. 

18 
28 

16 

11 

17 

22 

12 
25 

22.1 

30.0 
32.5 

19 

11 
23 

Northampton,  Mass. 

112 

11 
16 

12 
26 

S113.6 
!115.4 

11 
23 

Holyoke,  Mass. 

9 

23 

23 

9.3 

23 

Hartford,  Conn. 

16 

11 

May 

2 

23.2 

24 

Bodkin  Rock,  Conn. 

8 

11 

May 

3 

14.4 

24 

Otter  Creek:   Center  Rutland,  Vt . 

7 

10 
15 
23 

13 
21 
25 

10.3 
11.7 
10.2 

11 
19 
24 

Tioughnioga;   Whitney  Point,  N.  Y. 

12 

5 

6 

12.4 

6 

Chemung:   Chemung,  N.  Y. 

12 

6 

6 

12.2 

5 

Schroon:   Rlverbank,  N.  Y. 

7 

16 

28 

9.1 

25 

Cape  Fear:   William  0.  Huske  Lock  8. 

Dam,  N.  C. 
Lock  No.  2, 

Ellzabethtown,  N.  C. 
Rocky:   Norwood,  N.  C. 

45 
20 
15 

20 
20 
19 

22 
23 

19 

46.9 
24.3 
15.2 

20 
21 
19 

Lumber:   Lumber,  N.  C. 

8 

Jan.   23 

May 

5 

8.5 
8.8 
9.8 
10.8 
11.2 
10.2 
10.0 
10.25 
10.1 
10.9 

Jan. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 

31 

12-13 

20 

27 

9 
21 
26 

7 
19 
24 

Pee  Dee;   Peedee,  S.  C. 

19 

20 

28 

20.7 

24 

Saluda;   West  Pelzer,  S.  C. 

9 

16 
18 

17 
19 

9.0 
12.7 

16 
18 

Otherwise  specified) 


APRIL  1969 


River  and  stahon 

Flood 
stage 

Above  flood  stages 
-dates 

Crest  • 

From— 

To 

- 

SUge 

Date 

ATLANTIC  SLOPE  DRAINAGE 

Ft 

Ft 

Saluda:   Chappells,  S.  C. 

14 

15 

22 

23.2 
24.1 

17 
19 

Broad:   Gaffney  Cnr) ,  S.  C. 

10 

19 

19 

10.0 

19 

Blair,  S.  C. 

14 

16 

22 

21.3 
23.5 

17 
19 

Congaree:   Columbia,  S.  C. 

19 

17 

17 

19.0 

17 

18 

21 

23.3 

19 

Santee:   Jamestown,  S.  C. 

9 

23 

May 

3 

16.0 

27 

North  Fork  Edlsto:   Orangeburg, 

8 

19 

22 

S.6 

21 

S.  C. 

Edisto:   Glvhans  Ferry,  S.  C. 

10 

25 

28 

#10.5 

26 

Savannah:   Butler  Creek,  Ga. 

21 

20 

23 

22.2 

21 

Millhaven-Wade,  Ga. 

15 

21 

May 

8 

»18.2 

25-26 

Clyo,  Ga. 

11 

Mar.   25 

9 

#12.5 

3 

22 

May 

29 

#16.8 

29-30 

Ocmulgee:   Macon,  Ga. 

IS 

18 

21 

22.1 

19 

Oconee:   Milledgeville,  Ga. 

20 

19 

22 

27.7 

20 

Dublin,  Ga. 

21 

24 

25 

21.2 

24 

Mt.  Vernon,  Ga. 

16 

26 

29 

16.85 

27 

Altamaha:   Charlotte,  Ga . 

15 

30 

May 

3 

15.35 

May      1 

Satilla;   Atkinson,  Ga. 

13 

Mar.   19 

7 

15.1 

Mar.    30 

EAST  GULF  OF  MEXICO  DRAINAGE 

Apalachicola:   Blountstown,  Fla. 

15 

20 

26 

19.9 

22 

Old  Town  Creek:   Tupelo,  Miss. 

21 

14 

14 

23.1 

14 

East  Fork  Torablgbee:   Fulton, Misa 

16 

11 

19 

18.8 

15 

Tibbee:   Tibbie,  Miss. 

23 

11 

18 

28.6 

15 

Noxubee:   Macon,  Miss. 

26 

11 

19 

30.0 

14 

Black  Warrior:   Warrior  L&D,  Ala. 

30 

14 

20 

33.3 

17-18 

Tombigbee;   Aberdeen,  Miss. 

34 

12 

21 

41.8 

15 

Columbus,  Miss. 

29 

15 

22 

35.0 

17 

Gainesville,  Ala. 

36 

14 

28 

49.1 

22 

Demopolis,  Ala, 

48 

14 

29 

59.4 

20-21 

Jackson  LSiD,  Ala. 

43 

14 

May 

3 

53.7 

24-25 

Chlckasawhay :   Enterprise,  Miss. 

20 

14 

17 

27.15 

16 

Shubuta,  Miss. 

30 

17 

22 

33.8 

19 

Leaf:   Beaiunont ,  Miss. 

20 

16 

22 

23.7 

19 

Pascagoula;   Merrill,  Miss. 

22 

IS 

25 

23.7 

19 

Bogue  Chitto:   Franklinton,  La. 

11 

12 

14 

12.65 

14 

Pearl:   Edinburg,  Miss. 

20 

13 

24 

25.8 

15 

Jackson,  Miss. 

18 

Mar.   20 

2 

24.3 

Mar.    30 

11 

30 

34.4 

20 

Monticello,  Miss. 

19 

14 

May 

2 

26.8 

24 

Columbia,  Miss. 

17 

15 

May 

2 

21.95 

27 

Bogalusa,  La. 

IS 

Mar.    9 

9 

18.75 

Mar.    29 

12 

May 

4 

19.9 

29 

Pearl  River,  La. 

12 

Mar.   21 

5 

14.0 

Mar.    28 

15 

M„y 

8 

15.55 

May      2 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

Crow:   Delano,  Minn. 

8 

4 

28 

15.6 

12 

Rockford,  Minn. 

10 

7 

27 

16.5 

13 

Rum:   St.  Francis,  Minn. 

8.5 

10 

19 

11,7 

13 

St.  Croix;   Stillwater,  Minn. 

87 

11 

25 

92.3 

16 

Yellow  Medicine: 

Granite  Falls  (nr) ,  Minn. 

6 

8 

21 

14.9 

10 

Redwood:   Marshall,  Minn. 

7 

9 

9 

7.5 

9 

Redwood  Falls,  Minn. 

6 

6 

18 

14.6 

9 

Cottonwood:   New  Ulm  Cnr) ,  Minn. 

11 

4 

18 

19.5 

9 

Minnesota;   Montevideo,  Minn. 

14 

9 

May 

11 

21.9 

13 

Mankato,  Minn. 

19 

6 

25 

27.1 

12 

Jordan,  Minn. 

20 

Mar.   27 

May 

16 

32.8 

14 

FLOOD  STAGE  DATA 


(All  dates  in  April  unless  otherwise  specified) 


APRIL   1969 


River  and  station 


MISSISSIPPI  SYSTEM 
Minnesota;   Chaska,  Minn. 
Savage,  Minn. 
Mendota,  Minn. 
Chippewa:   Durand,  Wis. 
Zumbro:   Zumbro  Falls.  Minn. 

Theilman,  Minn. 
Trempealeau:   Dodge.  Wis. 
Black:   Galesville  (nr) ,  Wis. 
Root:   Hokah,  Minn. 
Xickapoo:   Steuben,  Wis. 
Wisconsin:   Portage.  Wis. 
Iowa:   Marshalltown.  Iowa 
Wapello.  Iowa 

West  Fork  Dcs  Moines:   Jackson. Minn. 

Esthervllle, 

Iowa 
Humbolt ,  Iowa 

North  Racoon:   Jefferson.  Iowa 

Cedar  Creek:   Bussey.  Iowa 
Des  Moines:   Fort  Dodge,  Iowa 
Boone,  Iowa 

Des  Moines<SE14th) ,Iowa 

Tracy,  Iowa 
Eddyville,  Iowa 
Ottumwa,  Iowa 

Salt:   New  London,  Mo. 

Sangamon:   Riverton,  111, 

Petersburg,  111. 
Illinois:   La  Salle,  111. 

Havana,  111. 

Beardstown,  HI. 

Meredosla,  111. 
Kaskaskia:   Shelbyville,  111. 
Vandal ia.  111. 

Big  Muddy:   Hurphysboro,  111. 
Mississippi:   Libby ,  Minn. 

Aitkin,  Minn. 

Fort  Ripley,  Minn. 

Anoka,  Minn. 

Minneapolis,  Minn. 

St.  Paul,  Minn. 

Hastings,  Minn, 

Red  Wing,  Minn. 

Lake  City,  Minn. 

Wabasha,  Minn. 

Alma,  Wis. 

Winona,  Minn. 

Lacrosse,  Wis. 

Lansing,    Iowa 

McGregor,    Iowa 

Guttenberg,    Iowa 


Flood 
stage 


698 
699 


18 
38 


12 
47 


16.5 

10 

12 


497 
20 
14 
18 

428 


Above  flood  BtagM 
-dates 


Mar. 
Mar. 


15 
14 


13 

21 

Mar. 

22 

7 
15 

14 

Mar. 

26 

15 

Mar. 

26 

10 

Mar. 

27 

19 

6 
20 

13 

6 
10 

May 
May 
May 


May 


May 
May 
May 


May 
May 


Stage 


12 

26 

11 

27 

10 

May 

3 

14 

23 

11 

30 

11 

30 

19 

25 

May 


Ft 

32.4 

716.9 

714.7 

12.5 

19.9 

40.6 

7.8 

12.8 

49.1 

8.8 

17.2 

14.2 

11.9 
10.4 

19.5 

17.7 

15.4 


15.9 
14.5 

10.1 

17.0 

12.8 

14.5 
14.4 

26.3 
24.2 
24.2 

15.55 
15.9 

16.9 
17.5 

10.4 
11.6 

19.75 
19.85 

13.7 
14.5 
15.9 
20.3 

498.2 
20.0 
15.3 
17.0 

434.5 

14.1 

19.3 
23.2 

23.7 

16.5 

17.3 

13.1 

841.4 

17.5 

24.5 

24.0 

18.8 

20.2 

17.6 

17.6 

19.6 

15.7 

18.9 

21.6 

19.9 


12-13 
11 


Mar. 


Mar.      28 
11 

Mar.      28 
10 

Mar.      28 
17 


River  and  stahon 

Flood 
stage 

Above  flood  stages 
-dates 

Crest  • 

From— 

To- 

- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

Mississippi:   Cassvllle,  Wis. 

17 

14 

May 

4 

20.5 

23 

Dubuque,  Iowa 

17 

14 

May 

5 

23.1 

23 

Clinton,  Iowa 

16 

17 

May 

7 

21.25 

25 

LeClalre,  Iowa 

12 

18 

May 

6 

14.8 

26 

Moline,  111. 

13.5 

18 

May 

6 

19.2 

26 

-27 

Davenport,  Iowa 

15 

18 

May 

6 

19.3 

27 

Muscatine,  Iowa 

16 

18 

May 

7 

21.2 

26 

Kelthsburg,  111. 

12 

11 

May 

16 

17.2 

26 

Burlington,  Iowa 

15 

18 

May 

10 

18.4 

30 

Keokuk,  Iowa 

16 

19 

May 

5 

17.85 

27 

Gregory  Landing, Mo. 

15 

18 

May 

10 

18.3 
18.25 

27 
30 

Quincy,  111. 

17 

18 
20 

May 

20 
10 

19.6 
20.2 

20 
29 

Hannibal.  Mo. 

16 

6 
11 
21 

May 

7 
21 
14 

16.2 
20.4 
20.45 

May 

6 

21 

1 

Louisiana,  Mo. 

15 

6 
15 

May 

15 

15.9 
19.2 
18.9 

7 
21 
30 

Clarksville,  Mo. 

25 

6 
15 

May 

9 

16 

26.0 
29.5 
29.2 

Apr. 

7 
22 
30 

Wlnfleld,  Mo. 

26 

8 
19 
22 

May 

8 
22 

15 

26.0 
30.0 
29.7 

May 

8 
22 

1 

Grafton,  III. 

18 

7 
17 

May 

12 

14 

18.5 
(22.9 
(22.7 

May 

9 

22 

2 

Alton,  111. 

21 

8 
19 

May 

10 

21.8 
26.2 
25.8 

May 

9 

22 

2 

St.  Louis,  Mo. 

30 

21 

May     1 

May 

23 
3 

31.1 
30.9 

May 

21 

1 

Chester.  111. 

27 

9 
20 
23 

May 

11 
23 

7 

27.6 
31.3 
30.55 

May 

10 

23 

2-3 

Cape  Girardeau,  Mo. 

32 

10 
20 

May 

12 
7 

32.4 
36.1 
34.8 

May 

11 

24 

3-4 

Missouri  Basin 

Knife:   Hazen.  N.  Dak. 

21 

3 

9 

24.9 

7 

Heart:   Mandan,  N.  Dak. 

17 

3 

9 

22.9 

7 

Cannonball:   Breien,  N.  Dak. 

8 

4 

7 

13.9 

4 

James;   Jamestown,  N.  Dak. 

12 

10 

17 

16,9 

11 

La  Moure,  N.  Dak. 

8.2 

9 

18 

16.1 

14 

Columbia,  S.  Dak. 
Stratford,  S.  Dak. 

11 
14 

9 

11 

1/ 
1/ 

16.4 
17.1 
18,2 

11 
23 
19 

Ashton,  S.  Dak. 

13 

7 

May 

27 

21,2 
20.6 

13 
24 

Redfleld,  S.  Dak. 

20 

6 

May 

5 

24.9 
22.4 

13 
24 

Huron,  S.  Dak. 

11 

5 

May 

20 

16.7 
15.2 

13 
25 

Forestburg,  S.  Dak. 

12 

4 

May 

25 

17.2 

9 

Mitchell,  S.  Dak. 

18.3 

11 

Scotland,  S.  Dak. 

13 

2 

May 

31 

18.55 

13 

Vermillion:   Wakonda(nr),  S.  Dak. 

14 

17,2 

6 

Skunk  Creek:   Sioux  Falls,  S.  Dak 

10 

4 

8 

10.5 
13.2 

5 
6 

Little  Rock;   Doon  (nr) ,  Iowa 

15 

3 

9 

19,3 
19,7 
19,2 

5 
5 
7 

Rock:   Rock  Rapids,  Iowa 

9 

5 

10 

15.7 
16.8 
17.5 

6 
7 
8 

Rock  Valley,  Iowa 

11 

3 

12 

16.5 

17,3 
17.0 

6 
7 
9 

Big  Sioux:   Flandreau,  S.  Dak. 

6 

6 

15 

12.0 

9 

Del  Rapids,  S.  Dak. 

12 

6 

18 

16.5 

9 

FLOOD  STAGE  DATA 


(All 

dates 

In  April  u 

1 

Rjver  and  atabon 

Flood 
•taga 

Above  flood  atogoa 
-datsa 

Cr.rt« 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

n. 

Ft 

Big  Sioux:   Sloux  Falls,  S.  Dak. 

10 

6 

13 

14.2 

10 

Hawarden,  Iowa 

15 

4 

20 

24^ 

9 

Akron,  Iowa 

16 

4 

21 

23.0 

9 

Sloux  City,  Iowa 

99 

8 

17 

110.7 

10 

West  Branch  Floyd:   Struble,  Iowa 

14 

1 

7 

15.4 

4 

Floyd:   Alton,  Iowa 

12 

1 

9 

17,8 

4 

LeHars,  Iowa 

20 

3 

8 

20,0 
23,9 
21,9 

2 
4 
6 

Merrill,  Iowa 

12 

3 

8 

16,6 

5 

James,  Iowa 

16 

2 

9 

21,6 

5 

West  Fork  I.lttle  Sloux: 

Holly  Springs,  Iowa 

IS 

5 

5 

18,7 

S 

Little  Sloux:   Spencer,  Iowa 

10 

3 

21 

16.2 

7 

Glllet  Grove,  Iowa 

12 

17.8 

8 

Linn  Grove,  Iowa 

12 

Mar.   29 

24 

21.1 

9 

Peterson,  Iowa 

16 

3 

14 

21.0 

9 

Cherokee,  Iowa 

17 

3 

16 

23.8 

7 

Correctlonvllle,  Iowa 

19 

4 

16 

23.6 

8 

North  Branch  Elkhorn: 

Osmond  (nr) ,  Nebr. 

10 

2 

2 

10.7 

2 

Pierce  (nr) ,  Nebr. 

12 

2 

4 

13.8 

-2 

Hadar  (nr) ,  Nebr. 

12 

2 

4 

14.0 

3 

Salt  Creek:   Roca,  Nebr. 

15 

4 

4 

19.0 

4 

Platte:   Smlthtleld,  Mo. 

24 

4 
27 

5 
28 

24.1 
26.3 

4 
28 

Agency,  Mo. 

20 

27 

29 

23,0 

28 

Lyon  Creek:   Woodbine  (nr) ,  Kans, 

17 

27 

27 

22,7 

27 

West  Fork  Big  Blue: 

Dorchester  (nr) ,  Nebr. 

15 

4 

5 

19,0 

4 

Turkey  Creek:   Wllber  (nr) ,  Nebr. 

11 

4 

17 

7 
20 

13.9 
13.7 

4 
IS 

Black  Vermillion:   Frankfort,  Kans. 

19 

27 

27 

25.85 

27 

Big  Blue:   Crete,  Nebr. 

18 

4 

7 

24.25 

5 

Beatrice,  Nebr. 

16 

5 

7 

19.25 

6 

Barneston,  Nebr. 

18 

6 

6 

18.0 

6 

Mill  Creek:   Paxlco,  Kans. 

19 

26 

27 

29.8 

27 

Soldier  Creek:   Delia  (nr) ,  Kans. 

12 

27 

27 

21.2 

27 

Topeka  (nr) ,  Kans. 

12 

27 

27 

14.15 

27 

Wakarusa:   Lawrence  (nr) ,  Kans. 

23 

28 

29 

28.3 

28 

Stranger  Creek:   Easton,  Kans. 

15 

27 

28 

20,6 

27 

Tonga noxle,  Kans. 

22 

27 

29 

23,9 

27 

Grand:   Pattonsburg,  Mo, 

25 

27 

27 

26,95 

27 

Gallatin,  Mo. 

21 

27 

28 

21.65 

28 

Chllllcothe,  Mo. 

24 

28 

29 

28,7 

28 

Sumner,  Mo, 

26 

17 

20 

30,3 

19 

Lamlne:   Clifton  City,  Mo. 

19 

5 

6 

23.2 

5 

Blackwater:   Valley  City,  Mo. 

20 

4 

17 
27 

6 
19 
27 

27.0 
26.0 
22.1 

5 
18 
27 

Blue  Lick,  Mo. 

25 

7 
18 

9 
22 

26.75 
27.25 

8 
21 

Dragoon  Creek:   Burllngame,  Kans. 

15 

15 

15 

20.7 

27 

Pottawatomie  Creek:   Lane,  Kans. 

23 

28 

28 

23.4 

28 

Little  Osage:   Horton,  Mo. 

23 

5 
17 
28 

7 
20 
28 

24.0 
24.3 
23.2 

6 
18 
28 

Big  Creek:   Blalrstown,  Mo. 

20 

5 
18 
27 

5 
19 
27 

21.15 

22.3 

21.5 

5 
18 
27 

South  Grand:   Urlch,  Mo. 

22 

18 

18 

23.75 

18 

Brownlngton,  Mo. 

19 

21 

21 

19.5 

21 

Marals  des  Cygnes:   Reading  Kans. 

18 

17 
27 

17 
28 

19.25 
26.4 

17 
27 

Melvern,  Kans. 

23 

27 

28 

26.4 

28 

unless  otherwise  specified) 


Hiver  and  stabon 

Hood 
atage 

Above  flood  atagee 
-data* 

deal* 

Fiom— 

To- 

Stage 

Dale 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

Osage:   Schell  City,  Mo. 

25 

7 
19 
29 

8 

23 

May     2 

25.95 

27.4 

27.55 

7 
20 
30 

Missouri:   Nebraska  City,  Nebr. 

18 

13 

14 

18.3 

13 

St.  Joseph,  Mo. 

17 

13 
27 

19 
27 

17.6 
18.15 

17 
27 

Leavenworth,  Kans. 

19 

27 

27 

19.8 

27 

Napoleon,  Mo. 

17 

28 

28 

19.1 

28 

Lexington,  Mo. 

22 

5 

17 
18 

6 
21 
29 

22.3 
23.5 
26.0 

5 
18 
28 

Waverly,  Mo. 

18 

17 
27 

21 
30 

20.1 
22.5 

18 

28 

Glasgow,  Mo. 

25 

19 
28 

19 
29 

25.7 
26.6 

19 
29 

Boonvllle,  Mo. 

21 

18 

20 

22.8 

20 

Jefferson  City,  Mo. 

23 

19 

20 

23.2 

19 

Herman,  Mo. 

21 

6 
19 
29 

9 
22 

May    2 

23.4 

25.75 

25.0 

7 
19 
30 

St.  Charles,  Mo. 

25 

7 
19 
30 

9 

23 

May     2 

26.1 
27.9 
27.6 

8 
20 
30 

Ohio  Basin 

Scioto:   Clrcleville,  Ohio 

14 

20 

20 

14.2 

20 

Embarrass:   Lawrencevllle,  111. 

T15 

19 

25 

17.4 

22 

St.  Marie,  111. 

18 

19 

21 

19.3 

20 

Muscatatuck:   Austin,  Ind. 

13 

15 

21 

20.4 

16 

East  Fork  White:   Seymour,  Ind. 

14 

19 

20 

14.2 

19 

White:   Anderson,  Ind. 

10 

19 

19 

#10.9 

19 

Spencer,  Ind. 

14 

19 

22 

16.25 

20 

Elllston,  Ind. 

18 

19 

23 

22.6 

21 

Edwardsport ,  Ind. 

IS 

19 

25 

«9.2 

22 

Petersburg,  Ind. 

16 

19 

26 

20.2 

24 

Hazleton,  Ind. 

16 

19 

28 

20.55 

25 

Skillet  Fork:   Wayne  City,  111. 

15 

10 
14 
18 

10 
17 
22 

15.9 
17.6 
15.3 

10 
16 
22 

Little  Wabash:   Wilcox,  111. 

16 

6 
14 

13 
25 

19.1 
21.0 

11 
20 

Carml,  111. 

27 

18 

29 

29.8 

24 

Wabash:   LaFayette,  Ind. 

11 

6 
20 

7 
21 

12.4 
12.75 

6 
20 

Covington,  Ind. 

16 

8 

8 

#16.9 

8 

Montezuma,  Ind. 

14 

7 
20 

11 
23 

15.3 
15.4 

10 
21 

Terre  Haute,  Ind. 

14 

10 
22 

10 
22 

14.0 
14.0 

10 
22 

Vlncennes,  Ind. 

16 

20 

23 

16.6 

21 

Mt.  Carmel,  111. 

16 

19 

28 

19.7 

25 

New  Harmony,  Ind. 

15 

23 

27 

15.5 

25 

Saline:   Harrlsburg,  111. 

13 

9 
14 

10 
20 

18.6 
20.1 

9 
19 

Ohio:   Shawneetown,  111. 

33 

24 

24 

33.0 

24 

Fords  Ferry,  Ky. 

34 

22 

26 

35.0 

24 

Grand  Chain,  111. 

42 

20 

29 

44.2 

26 

Cairo,  111. 

40 

14 

May     1 

44.8 

26 

White  Basin 

Black:   Pocahontas,  Ark. 

17 

12 

23 

19.85 

16 

Black  Rock,  Ark. 

14 

Mar.   24 
4 

1 
29 

17.0 
20.5 

Mar.    25 

17 

Cache:   Patterson,  Ark. 

7 

Mar.   24 

May    8 

9.3 

IS 

White:   Georgetown,  Ark. 

21 

Mar.   28 

5 

10 

1 
8 
26 

27.3 
21.0 
22.2 

Mar.    31 

5 

14 

Des  Arc,  Ark. 

24 

12 

23 

25.1 

15 

Clarendon,  Ark. 

26 

Dec.   27 

May   11 

29.0 
32.0 
28.4 

Jan.   7-9 

Feb.     7 

19 

FLOOD  STAGE  DATA 


(All 

dates 

in  April  u 

Above  flood  stages 

Crnl  *      1 

River  and  station 

Flood 

-dates 

stage 

From— 

To 

- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

Ft 

Ft. 

White;   St.  Ctiarles,  Ark. 

25 

Mar.   25 

May 

9 

26.2 

22 

Arkansas  Basin 

Little  Arkansas:   Sedgwick,  Kans. 

18 

27 

27 

#20.2 

27 

Whitewater:   Towanda,  Kans. 

22 

27 

28 

#24.6 

27 

Walnut:   El  Dorado,  Kans. 

18 

27 

27 

#18.8 

27 

Augusta,  Kans. 

23 

27 

28 

30.95 

28 

Little  Caney:   Copan,  Okla. 

21 

10 

10 

21.2 

10 

Cottonwood:   Florence,  Kans. 

22 

27 

27 

#24.3 

27 

Cottonwood  Falls,  Kans. 

9 

26 

29 

14.0 

27 

Plymouth,  Kans. 

28 

27 

30 

#34.2 

27 

Emporia,  Kans. 

20 

27 

May 

1 

25.4 

28 

Neosho:   Americus,  Kans. 

26 

27 

28 

28.15 

27 

Neosho  Rapids,  Kans. 

22 

27 

30 

26.0 

27 

Red  Basin 

Blue;   Blue,  Okla. 

21 

27 

29 

26.7 

28 

Clear  Boggy:   Caney,  Okla 

19 

27 

May 

5 

23.1 

27 

Muddy  Boggy:   Farris,  Okla. 

36 

28 

28 

38.6 

28 

Sulphur:   Hagansport ,  Tex. 

38 

Mar.   31 

2 

41.8 

1 

12 

16 

44.9 

13 

Naples,  Tex. 

22 

Mar.   20 

3 

27.2 

Mar.   28 

17 

22 

24.3 

20 

Cypress:   Jefferson,  Tex. 

18 

Mar.   22 

3 

18.9 

Mar. 24, 25 

5 

7 

18.2 

6 

13 

22 

19.3 

18 

Lower  Mississippi  Basin 

St.  Francis:   Fisk,  Mo. 

20 

11 

24 

23.2 

14 

St.  Francis,  Ark. 

18 

10 

28 

20.7 

19 

Mississippi:   New  Madrid,  Mo. 

34 

25 

28 

34.4 

26-27 

Caruthersville,  Ho. 

32 

22 

30 

33.7 

27-28 

Atchafalava  Basin 

Atchafalaya:   Morgan  City,  La. 

7 

28 

28 

7.1 

28 

WEST  GULF  OF  MEXICO  DRAINAGE 

Mermentau;   Mermentau,  La. 

5 

13 

23 

8.3 

18 

Calcasieu;   Hineston,  La. 

12 

14 

21 

13.9 

17 

Kinder,  La. 

16 

18 

19 

17.5 

18 

Old  Town  Bay,  La. 

4 

13 

19 

5.1 

17 

APRIL   1969 


River  and  stahon 

Flood 
stage 

Above  flood  stages 
-dates 

Crest » 

From— 

To- 

Stage 

Date 

WEST  GULF  OF  MEXICO  DRAINAGE 

Fl. 

Ft 

Sabine:   Edgewood,  Tex. 

12 

Mar. 

18 

1 

14.1 

Mar.    24 

Mineola,  Tex. 

14 

Mar. 

16 
13 

7 
19 

17.6 
15.6 

Mar.    26 
15 

Gladewater,  Tex. 

26 

Mar. 

18 

10 

33.0 

Mar.    27 

Longview,  Tex. 

25 

Mar. 

18 

21 

30.0 

1 

Logansport,  La. 

28 

Mar. 

18 

3 

31.1 

Mar.    31 

Bon  Wier,  Tex. 

17 

Mar. 

18 

30 

#19.9 

Mar.  25,2 

Deweyville,  Tex. 

14 

Mar. 

24 

May     4 

#15.3 
15.2 

Mar.    26 
5 

Neches:   Alto  SSW,  Tex. 

16 

Mar. 

15 

30 

18.5 
#18.85 

Mar.    28 

14 

Rockland,  Tex. 

22 

16 

19 

#22.9 

17 

Beaumont,  Tex. 

5 

Mar. 

22 

May    26 

6.6 
6.5 

Mar. 24-25 
17-18 

Trinity:   Dallas,  Tex. 

30 

17 

18 

30.6 

18 

Long  Lake,  Tex. 

35 

Mar. 

20 
14 

2 

18 

39.95 
36.1 

Mar.    28 
17 

Liberty,  Tex. 

24 

Mar. 

17 

28 

#27.7 
#28.5 

Mar.    23 
20 

Moss  Bluff,  Tex. 

4 

Feb. 

21 

1/ 

7.2 
7.8 
8.1 

Feb.    28 

Mar.    24 

21-22 

San  Jacinto:   Lake  Houston,  Tex. 

44.5 

Dec. 

1 

1/ 

45.3 
44.8 
46.7 
46.2 
45.9 

Dec.     3 
Jan. 17-19 
Feb.    23 
Mar.    19 
16 

Little;   Cameron,  Tex. 

30 

13 

14 

#33.3 

14 

Navasota:   Easterly,  Tex. 

14 

6 

8 

#16.6 

6 

Navidad:   Ganado,  Tex. 

21 

12 

17 

27.8 

14 

Lavaca:   Edna,  Tex. 

21 

13 

15 

24.5 

14 

Guadalupe:   Victoria,  Tex. 

21 

12 

17 

26.7 

13 

*  Provisional 

P     Highest  stage  observed 

E   Estimated 

,  Exceeded  previous  maximum  stage  of  record 
1/  Continued  at  end  of  month 
T   Tentative 

RAWINSONDE  DATA 

Avsrsge  monthly  values 


tt,»NY<    N, 

1006  ne 


3 

3  • 
II 


1000 
9S0 
900 
890 
■  00 
750 
700 
6S0 
600 
J50 
900 
450 
600 
350 
300 
250 
200 
17S 
150 
129 

100 
so 

70 


I1 1 


86 
155 
95» 

991. 
l.»57 
l<9»9. 
2>*57 
}>007 
><963 
4<209< 
«|S69 
9/992 
6/9*91 
7/1991 
6/130 
9/173 
10/366 
11/762 
12/625 
13/601. 
14/767 
16/192 
17/991 
18/436 
19/409 
20/563 
21/963 
23/816 
24/963 
26/425 
26/324 
31/034 


-1.9 
-4,6 
-7,7 
■11.0 
■19.2 

•  19.9 

■  29,4 
•31,6 

•  39,4 

•  49." 
•53,3 

■  59,0 
•56,7 
.55,5 

•  55,6 
•57,1 
■57. 3j 
•57.6 

•  57.5 
•56.6 

•  59,9 

■  94,3 
•93,0 
•91,0 
•47,6 
■41,7 


1.3    18 
34 

-2,9   26 

-4,7    29 

-7,1    29 

-9,9    26 

-11,6   29 

-19,5   29 

-19,2   26 

-23,0   26 

-27,4   26 

-32,6   29 

-38,3'  26 

-44,1'  27 

-46, 6i  29 

29 

29 

29 

29 

29 

29 

27 

26 

29 

29 

29 


9.5 
10.7 
12.3 
13,2 
15.9 
17.3 
19.1 
20,4 
21,9 
22.5 


31,2 
28,9 

27,1 
24,4 
19.4 
16,9 
14,4 
11,2 
10,3 
6,4 
3,9 


tieuoueiiQUE/  n.  hex. 

836  MB 


30'  6 
301  9 
30|  10 
30|  11 
30  12 
30  13 
291  14 
29;  16 
29'  17, 
29'  16 
29  19 
29  20 
29  22 
26  23 
27|  2«, 


26. 


/619 
111 
549 

/002 
,462 
/964 
/511 
/077 
/666 
/302 
/969 
/702 
,463 
/346 
290 
349 
546 
973 
813 
764 
931 
329 
713 
539 
491 
6201 
006 
915 
972 
409 
294 
006 
473 


9.1 
9,9 
1,9 
-2.4 
-6.8 
•11.0 
•15.9 
-21.6 
-26.2 
•35.7 
•43.6 
-51.8 
■57.9' 
•58.7' 
•57, 8l 
•59.01 
■60.6 
-61.3! 
•62.5 
■62.2 
•61,3 
•60.4 
•57,2 
■55.5 
-92.9 
.46.9 
■40.9 
■39.3 


-10,0 
-12.3 
-16,0 
-19,6 
-25,1 
-30,5 


1.8 
4.5 
5.3 

6,8 
6.5 

10,0 
11.4 
11,9 
12.9 
14.1 
16.0 
19.9 
20,2 
19,9 
19,9 
16.7 
15.3 
9,7 
6.7 
4.5 
2.9 
2,0 
3.3 
4.0 
6.4 
7.0 
13.6 


1/095 
103 
936 

994 

1/469 

1/969 

2,499 

3,066 

3,656 

4,297 

4,967 

5,699 

6,474 

7,340 

a, 293 

9,338 

10,542 

11,963 

12,900 

13/768 

14,916 

16,314 

17,698 

16,522 

19,47<i 

20,602 

21,969 

23,796 

24,958 

26,392 

26,296 

31,010 


10,1 
9,6 

7,0 
3,3 

-,9 
-5.6 

-10.6 
-16.0 
-21.7 
-28.5 
-35.5 
-43... 
-91.7! 
-56.6 
-99.2! 
-97.9: 
-56.8' 
-60.3; 
-62.3; 
-62.2; 
-62.3^ 
-61. 7I 


17.2 
20.1 


23.6 
21.2 

19 


ANCHORIGE/    «L 
999   HB 


♦5 
33 

451 
882 
1,336 
1/612 
2/312 
2,8381 
3,396[ 
3,967; 
4/617! 
5,309; 
6,044; 
6/954 
7/747 
8/751 
30;  9/922 
30,  11/377 
30;  12/257. 
30:  13/2751 
30!  14/477' 
30:  15/946 
29:   17,410    - 


16,263 
19,289 
20,475 
21/921 
23,779 
24/951 
26/398 
26/256 
30/906 
33/267 


2.3 

2.1 
-.9 

•  3,6 

-7,1 
U.l 
14.8 
18.9 
22.3 
26.1 
30.9 
36.1 
41.7 
47.7 
53.3 
52.4 
48.6 
47.7 
47.7 
48.1 
46.5 
49.6 
90.1 
50.6 
51.9 
92.1 
53.2 
53.7 
53.5 
52.1 
49.6 
46.1 


17 
16 

-9.7'  09 
.91   10 


-9.1^ 
-11 
-14 

-16, d 

-22,9 

-26,8 

-32 

-36,9 

-42,1 
-44,7 


1, 
2.9 

9.0 


37 
77 
491 

930 

1,3951 
1,663! 


3.2 


-9,2| 


30|     2/897^   -12,2    - 


5.4 
5.1 

4.9 

4.1 
4.1 
3.9 

4.0 


/456 
4/061  -16.9 
4,699  -22.6 
5,3961  -27.2 
6/I47!  -32.3 
6,973!  -38.5 
7,878;  -44.9 
8, 99'^  -50,1 
10,07«  -52.9 
11,318:  -50.81 
12,39l!  -49.5! 
13, 401!  -49.3 
14,595!  -49.9 
16/050  -51.3 
17,499  -91.8 
18,362 


.2  1 
•  2.2  1 
•9,8  I 
•9,1  1 
13,2'  1 
17,7  I 
21 


19 

-24,7  16 
-29.5  19 


-39.0 
-43.6 


19,357 
20,529 
21,958 
23,794 
24,959 
26,376 
28,207 
30,836 
33,199 


92. 

53. 

54. 

55. 

55, 

59. 

99.9 

54.7 

91. 

49.1 


m 

3.4 
4.2 

10.3 

12.6 

13.4 

12.7 

13.4 

13.9 

13.7 

14.2 

15.2 

15.6 

14.8 

16.2 

18,2 

16.9 

17.7 

13.6 

11.2 

10.7 

6.7 

7.6 

9,7 

9.4 

3.8 

2.9 

1.6 

2.0 

2.5 

3.8 

4.5 

9.1 


BARRDH,  llASKt 
1019  HB 


9ETHEI/  llASKt 
lOOO  HB 


BISniRCK/  N.  DAK, 
953  MB 


SURFACE 

1000 

990 

900 

B50 

800 

750 

700 

650 

600 

550 

900 

490 

400 

350 

300 

250 

200 

175 

190 

125 

100 

60 

70 

60 

50 

40 

30 

25 

20 

19 

10 

7 


246 

1*4 
J73 

1/031 
1/907 
2/008 
2/539 

3/096 
3/689 
4/>22| 
4/990 
9/7281 
6/90e| 
7/J79 
8/327 
9/3891 
10/999! 
12/023 
12/860 
13/828 
14/972 
16/395 
17,724 
16/941 
19/466 
20/611 


13.8 

11.9 
9.0 
6,7 
4,6 
1.9 
•1.9 
•  9,6 

•  10.0 
-14,9 

•  20,6 

•  27,0 

•  34,0 
•42,1 

•  50,9 
-58,7 
•59,0 

•  58,3 
•60,0 
•62,7 
•64,3 
•64,5 
•62,9 
•61,6 


8.7   til 

7,4    22' 

4,9    23 

1,7    24 

•3,9    26 

-10,2    26 

-13,5    26 

■16,9    27 

•22,8    27 

-27,1    27 

-31,5   27 

-36,2    27 

-41,9   26 

.47,5!  26 

26 

28 

28 

27 

27 

27 

27 

26 

26 

29 


22/001 

•  56,9 

30 

23/623    -59,1!                2» 

24/994'  ^93,1 

29 

26/4411  ^50,0 

27 

28/331 

•  46,5 

2' 

31/07C 

-39,6 

J7 

33/938 

•33.6 

4,0 
4,6 
5,9 

7,5 

6,7 

9,9 

10,4 

11,6 

13,6 

15,2 

19,2 

20,9 

23,6 

26,9 

29,4 

29,6 

29,9 

27,5 

22,4 

16,6 

11,2 

7,9 

5,7 

5,9 

4,5 


120 

916 

924 

1,364 

1,826 

2,322 

2,639 

3,391 

3,980 

4,606 

5,290 

6/025 

6/832 

7/722 

8/723 

9/993 

11.345 

12/222 

13,237 

14,439 

15/908 

17/371 

16/247 

19/255 

20/444 

21,899 

23,613 


-17,7    -19,3 


■19, 

-12,61 
-10,2' 
-10,8' 
-12.4 
-14.7 
-17.5 
-20.3 
-23.8 
-27.6 
-32.0! 
-37.0 
-42.6! 
-46.6 
-53.6: 
-53.2 
-49.1 
-46.5 
-48.0: 
-48.0; 
-46.5 
-49.4 


■50.1 
■50.5 
■51.5 


■17 

-14.4 
-14.3 
-17.4 
-19.4 
-22.0 
-24.8 
-26.7 
-33.1 
-36.9 
-41.0 


6.6 
6.3 
6.9 


-19.1 
-13.8 

-10.4 
-7,9 
-8,0 

-10.1 

-12.4] 
-15.3 


19 
109! 
902{ 
919' 

1,364 

1,833 

2/325 

2/652 

3/404 

4,003 

4,631 

5,324 

6,057 

6,879: 

7,767 

3,769 

9,939 
11,369 
12,267 
13,263 
14,466 
15,959 
17,416  -49.5 


-17.3 
-19.1 
-12.4 
-12.1 
-14.2 
-16.0 


16 
18,3!  19 
21,41  19 

-16,2    -24, 6i  19 

-21.9 

■25.5 

-30.3 

■35.8 

-41.7 

■47. 9l 

-93.7! 


-32.5 

-37.0 
-41.4    20 


292 

-49.7 

300 

-90.1 

469 

-50.6 

938 

-51.1 

809 

•  92.0 

989 

•52.1 

444 

-90.7 

339 

•49.1 

031 

-49.3 

499 

-40,0 

7.0 
8.1 


39 

34 

442 
672 
1,320 
1/791 
2/267 
2/810 
3/363 
3,993 
4,560 
5,265 
6,000! 

6,910; 
7,702; 

8/707' 
9,860 
11,332 
12,206 
13,219 
14,417' 
15,862 
17,344 
18,216 
19,220: 
20,409| 
21,858! 
23,7221 
24,999: 
26,335 
28,175 
30/802 


-3,2 

•5,1 

33 

-1.3 

•  7,4 

06 

-4.1 

-9,3 

IC 

-7.0 

-11,9 

12 

-9.9 

-15,9 

12 

12.9 

-19,9 

12 

16.2 

-23,7 

12 

19.8 

-28,1 

12 

23.7 

-31,5 

12 

27.6 

-35.4 

1! 

31.8 

-38. e 

12 

36.7 

-43.6 

11 

42.0 

-45. t 

09 

48.0 

04 

53.2 

02 

52.6 

32 

49.6 

11 

48,9 

11 

49.0 

n 

46.8 

i« 

48.9 

i< 

49,5 

16 

49.9 

16 

90,3 

16 

90.9 

16 

91.6 

14 

92.2 

1! 

•52.9 

U 

53.3 

12 

52.8 

12 

•50.1 

2. 

2.1 

2.7 


2.1 

1.9 
1.5 
.1 
1.2 
1.5 
3.0 
3.2 
4.8 
3.9 
5.5 


3.8 

3.9 
4.0 


503 
111 
531 

970 
1/437 
1/932 

2/449 
3,004; 
3,9811 
4/209! 
4/665 
5/587 
6/352 
7,203 
8,131 
9,168 
10,351: 
11,763' 
12,606' 
13,966; 
14,748 
16/165' 
17,561 
19,426. 
19,397 
20,546 
21,953 
23,776 
24,936! 
26,36l! 

26,213; 
30,866 
33,222 


9.9 

9.4 

3.8 

,7 
-2,6 
-6,3 
'10,6 
'14.8 
■19.9 
'29.6 
'32,2 
'39,6 
'47,9 
'95.1 
'58.0: 
'56.7; 
•55,5 
•55.7 
•56.6 
•56.7 
•57.5 
•58.1 
•58.1 
•  57,4 
•56.4 
•55.7 
•54,4 
•51,6 
•46.9 
•41,9 


28.0 
'33.1 
■37.8 


l.l 

2.3 

.9 


3,9 
4.6 

9.7 


9.3 

9.6 


11.9 
11.9 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
990 
900 
450 
400 
350 
300 
250 
200 
179 
150 
129 

100 

80 
70 


867 
129 
991 

1/000 

1/470 
1/969 
2/46l! 
3/032; 
3/6U; 
4/234; 
4/869 
5/612 
6/375 
7/230 
30  6/160 
30  9/200 
30  10/366 
30  11/601 
30  12/6*5 
30  13/622 
30  14/761 
30  16/196 
30  17/606 
29  16/450 
29  19,423 
29  20/572 
26    21/975 

26  23/777 

27  24/927 
27  26/339 
25  28/169 
13  30/8BT 


2,1  I*!      1.0 


30 


7.6 
6.1 


•10,9 
•19,3! 

•  20, 0! 
•25,4 
-31,9 

•  39,0 
-46,9 
•54,6 

•  57,8 
•97,1 
•56,5 
•56,4 


-2,4  09 
•4,9  31 

-6,4  31 
-6,3  29 
-11,9  27 
-15,6  26 
-20,2  2! 
-25,4  25 
-30,4  25 
-36,0  29 
-41,4  24 
-46,3  24 


30 

1 

30 

127 

30 

566 

30 

028 

30 

511 

30 

,020 

30 

.554 

30 

.123 

30 

,719 

4,365: 
5,042] 
5/767i 
6/581. 
7/456 
8/416! 
9/4941 
10/721 
12,160: 
13,001 
13,971 
15,105 
16,473 
17,821 
18/627 
19,569 
20/699 
22,079 
23,902 
25,077 
26,534 


18,4 

19,0 

16,9 

14.9 

13.9 

11.5 

8.4 

5.2 

1.9 

-2.2 

-6.9 

-12.0 

-17.6 

•23.9 

-30.6 

•  38.9 

-48.2 

-57,0 

-58,2 

-99.4 

-61.9 

-65.6 

-67.6 

-66.6 

-64.0 

-62.0 


26 

441 

-44 

8 

31 

176 

.39 

1 

33 

603 

-32 

6 

2.7 
3.7 
4.0 
5.4 
6.3 
7.9 
9.6 
10.9 
12.4 
13.1 
14.4 
16.4 
18.6 
22.9 
26.0 
32.2 
34.0 
32.0 
27.8 
21.9 
14.9 
10.0 
5.4 
3.2 


103 
545 

1,010 
1,447 
2,011 
2,552 
3,127 
3,729 
4,380 
5/060 
5/808 
6/604 
7,464 
9,450 
9,531 
10,763 
12,208 
13,050 
14,008 
15/129 
16,477 
17,602 
18,592 
19,515 
20/632 
22,016 
23,835 
25,007 
26/462 
28,373 
31,130 
33,644 
36,037 
37,623 


20.5 

21.0 

18.9 

17.6 

19.9 

13.6 

11.7 

8.4 

4.3 

-.9 

-5.9 

-11.3 

-16.81 

-22.8! 

-29.6 

-37,8 

-47.0 

-56.1 

-59.7 

-61.8 


-71.3 
-70.8. 
-66.0 
-62.7 
-99,8 
-55.2 
-52.5 
-48.8 
-44.2 
-38.6 
-31.9 


16.0 

18.7 

15,4 

9,8 

6,1 

.0 

-6.4 

10.6 

14,3 

17.8 

22.4 

27.4 

31.4 

37.8 

44.2 

27 

51,4 

7,1 
5.7 


34 

41.9 

45.0 

41.1 

31.6 

22.1 

10.1 

5.0 

1.0 

2.3 

2.2 

2.9 

2.1 


14.9 
15.8 


30  218 
132 
553 

992 

1,496 
1,94* 
2,462 
3,006! 
3,990 
4,206 
4,668 
5,582 
6,355 
7,199 
8,128 
9,169 
30|  10,360 
30:  11,778; 
30  12,620 
30  13,599 
30:  14,763 
16,176 
17,589 
18,429 
281  19,401 
20,550 
21,963 
23/797 
24/967 
26/409 
26/302 
31,025 


2.2 

.4 
-2.1 
-4.6 
-7.9 
-11.4 
-15.5 
-20.3 
•29.7 
-31.9 
-39.0 
-46.4 
-53.9 
-98.1 
-97.4 
-95.1 
-99.9 
-97,1 
•  97.9 
-58.1 
-57.9 
-57,4 
-56.2 
■54.6 
-53.4 
-91.2 
■47.9 
■41,1 


-17,3 
-21.6 


-30 
-37.0 


2.9 

4.9 
6.6 
6.9 
10.6 
11.6 
12.5 
13.9 
15.7 
17.3 
18.1 
19.3 
21.5 


25.1 

21.0 
17.9 
17.0 
13.2 
11.5 
10,0 
9,0 
5.6 
4.1 
1.6 


190 

963 

1,037 

1,911! 

2,010; 

2,540 
3/094! 
3/66*! 
4/316 
4/99o! 
5/720: 
6,505! 
7,370: 
9/3181 
9/378! 
10/590' 
12/019 
12,658 
13/630' 
14/963 
16,380 
17,764 
18,589 
19,542 
20,677 
22,060 
23,919 
25,097 
26,560 
28,457 
31,1921 
33,676! 


13.9 
14.6 
13.1 
10. 
8.3 
9.8 
3.6 


■34.3   -48.0; 27 
■42.0'  -91,9'  26 


-90.9 
-97,9 
-58,7 

-57,1 
-58.0 
-60.7 
-62.0 
-62.6 
-61.6 
-59.7 
-97.1 
-93.3 
-51.8 
-49.5 
-45.6 
•  39.7 
-34.6 


3.8 

4.0 
9.1 
6.4 
7.6 
9.4 
10.9 
11.3 
13.1 
14.8 
19,9 
17,9 
20,9 
22,3 
26,6 


7.0 
11.0 


nte  at  eod  of   table 


RAWINSONDE  DATA 


Avaiage  monthly  vaIu 


APRIL  1969 


CARtBOUi  HAINE 
99J  HI 


CHARLESTON^  S 
1017  flB 


CHIHUAHUAi  MEXICO 
ess  HB 


COLO  BAY,  ALASKA 
998  US 


COLUHBIAi  MO, 
986  NB 


II 


suri^ace 
1000 

9S0 
900 
8S0 
800 
7S0 
700 
6S0 
600 
350 
SOO 
liSO 
«00 
350 
300 
250 
200 
175 
ISO 
125 
100 
80 
70 
60 
50 


I9ll 
US: 
S39 

963 

1/«U 
1<8B9 
2i396 
2<924 
3<<>9« 
4.098 
4.750 
5.450 
6.210 
7.0*2 
7,960 
8.990 
10.178 
11.611 
12.473 
13.472 
14.6S4 
16.092 
17.523 
18.378 
19.36S 
20.534 
21.96S 
23.819 
24.996 
26.443 
28,336 
25  31.026 
16   33.471 


-2.1 
•3.6 
-5.1 
-7.3 
-8.6 

10. 5 
13.2 
16.3 
19.9 
24.2 
29.5 
35.3 
41.8 
4e.4 
53.1 

53. 6 
32. 5 
31.6 
52.3 
53,6 
54.6 
34.3 
34,4 
33.9 
53.7 
52,9 
52,4 
51.2 
48,7 
44.2 
37.7 


-3.5;  33 

-7.7!  30 
-9, 91  30 
-11.8  30 
-13.71  30 
-17.3,  29 
-19.7  28 
-22.3  28 
-26.1,  28 
-30.71  28 
-35.1  2 
-39,81  2 
-44, i;  2 
-46,6  2' 


8,8 
8,3 
5,7 
2,8 
,8 
.6 
1,1 
1.2 
1.7 


13 

151 

584 

1.042 

1.519 
2,021 
2. 343 
3.111 
3.703 
4,340 
S.015 
5,730 
6,536 
7,410 
8,365 
9,432 
10.650 
12,082 
12,923 
13,897 
15,042 
16,426 
17,794 
18,611 
19,538 
20,683 
22,081 
23,913 
25,093 
26.348 
28.441 
31,160 


12.5 
15.3 

14,3 
12.3 
10.0 
7.5 
5.2 
2.5 
-1.2 
-5,2 
-9.4 
-13.8 
•19.1 
-23.3 
-32.6 
-40.8 
-49.5 
-57.4 
-58.0 
-37.6 
-39.7 
-63.0 
-64,4 
-64,1 
-62.9 
-61.2 
-57.7 
•53.7 
-51,5 
■  49,3 
-45.4 
•39.1 


10,7 
11,9 
8,3 


-26,3 
-30,3 
-34,7 
-40,2 
-46,0 
-30,8 


2,7 
3.5 

4,2 
5.3 

7,1 
8.5 
10.1 
12.5 
14.3 
16,5 
17,5 


5.9 
3,5 

5,0 
7,1 


1,428 
83 

520 
985 
1.475 
1,988 
2,519 
3,099 
3,695 
4,345 
5,023 
5.767 
6.554 
7,433 
8.391 
9,463 
10,684 
12,122 
12,961 
13,923 
15,056 
16,422 
17,770 
18,576 
19,513 
20,634 
22.021 
23,841 
25,009 
26,432 
28.371 


13.4 
14.2 
10.7 
6.8 
2.6 
•1.9 
•6.9 
12.2 
18.0 
24.7 
31.8 
39.8 
48.9 
37.3 
59,2 
60.0 
62.3 
65.9 
67.4 
66.3 
64.6 
62.1 
59,6 
53.7 
33.3 
30.3 
43.1 


-20.1 
-25.2 
-31.3 


2 

4.0 

4.9 

6.7 

7.7 

8.2 

10,3 

12.2 

14.8 

17.1 

20.4 

23.2 

27.5 

30.4 

31.2 


301  8 
301  9 
30  U 
29  12 
28i  13 
28|  14 
28  15 
28  17, 
28l  18 
28  19 
28  20 
28    21 


.3 

•  2.8 

-5.4 
-7.7 
-9,9 
-12.4 
-15.1 
-18.4 
-21.7 
-23.6 
-30.1 
-34,9 
-39.8 
•45,1 
-49,7 
-31.1 
-49.2 

•  48.7 
-48.3 

•  48.9 
-50.4 
-50.7 
-51.3 
•51,7 
•52.1 
-52.7 
-53.3 

•  53.4 
-53.6 
-52.6 
-50.3 
-47.6 
•45.2 
•42.3 
•38.6 


-4.6 
•7,5 
'11.3 

■15.0 
18,6 

•22.41 


1.5 

6.0 
2.2 
2,3 

2,0 


2,5 
2,9 
2.9 
3,2 
4.1 
5.2 


6,1 
4.7 
4.4 
4.1 
3.6 
3.5 
1.5 
2.0 


23B 

122 

548 
998 
1.471 
1,968 
2,489 
3,030 
3,637l 
4,269 
4.938 
5.665; 

6,441; 

7,303; 

8,243 

9,296 
10.494 
11,908 
12.743 
13.714 
14,866| 
16,270 
17.662 
18,494 
19,454 
20.S90 
21,986 
23,807 
24,967 
26,406 
28,291 
30,983 


9.3 

10.2 
9.0 
7.4 
5.4 
3.0 


.1 
•3.4 
-7.4 
■12.0 
•16.7 
■  22.3 
■28.9 
■36. 3| 
■44. 4| 
■52.8 
■59,5 
■59,3 
■57,2 
■57.5 
'59.0 
■60.2 
■60.7 
■60.5 
■60.3 
■59.0 
■56.6 
■55.1 
■52.6 
■48.9 
•43.7 


4.0 
2.4 

-1. 
•  6. 
•11.3 
•13.9 
-18. 
-22.0 
-26, 
-30.5 
-35.2 


2.B 

3.9 

5.0 
5.1 
5.3 

6.7 
7.7 
9.1 
10.1 
11.4 
12.1 
13.4 
15.3 
16.8 
20.0 
22,4 
22.6 
20.0 
18.2 
16.4 
14.1 
11. 5 
8.6 
6,1 
4,9 
3,4 
3,3 
4,7 
7.3 


OAVTGN.    OHIO 
981    MB 


DODGE    CITV.    KANS, 
922   MB 


SURFACE 
1000 
950 
900 
850 
800 
730 
700 
630 
600 
350 
SOO 
450 
400 
350 
300 
250 
200 
175 
150 
123 
100 
80 
70 
60 
50 


J97 
13 

360 
1.006 


3/04 
3.62 
4.23 


7.27 
8.20 
9.25 


26.40) 
28.30! 
30.991 


.9 

-1.9 

•3. 1 

•8.8 

•13,0 

•  18,0 

•  23,7 
•30.1 
•37.1 

•  45.0 

•  52.7 
•58,5 
-58,6 
-57,0 

•  57,0 
•58,6 
•59,7 
•60,0 
•60,0 
•58,9 

•  57,6 
•56,0 
•54,5 
-32,2 

•  47,8 
•42.7 


-.81  26 
•4,9j  27 
•8,1    27 


•10.7 

-15,0 

-19.1 

-24,1 

-29,1 

-33,6 

-3B,2|  281 

-43, 6|  28; 

•48,3  28 
28l 
i  28 
27 
27 
28 
28 


3.6 

5.9 

6.8 

7.7 

8,7 

9,5 

8,6 

10,0 

12,0 

13,1 

14.2 

13.7 

17.2 

18,8 

20,2 

22,4 

22.5 

21.2 

18.5 

17.5 

15.5 

13.0 

9.9 

7.1 

3.4 

4.0 

3.4 

3.8 

3.1 


30  314 
103 
339 

1.003 
1.487 
1,997 
2.532 

3.108 
3.706 
4,332 

5,027 
5,769 
6,3551 
7.432 
8,389 
9,460 
10.679 
12.111 
30;  12.949 
30;  13.913 
301  15.046 
3o|  16,412 
30;  17,760 
30  18.565 
29  19,502 
29  20,622 
28  22,006 
2S|  23,826 
27  24,997 
26;  26,454 
25  28.360 
22  31.108 
16  33.377 


17.4 

16.9 

15,6 

13.7 

12.7 

10.3 

6.6 

2.2 

•2.9 

•  8.2 

-13.1 

-18.7 

■25.0 

■32.0 


•53.2 
•53.3 

-49.6 
-44.2 
-38.0 
•33.7 


6.3 

8.5 
6.1 
5.4 
5.6 

6,8 
8,0 
9,6 
12,2 
13.4 
14,9 
17,6 
20,4 
24.7 
28.7 
32.6 


9.6 
15.4 


1,611 

99 

529 

983 

1,457 

1,955 

2,481 

3,041 

3,624 

4,237 

4,921 

5,646 

6,41S 

7.271 

8.203 

9.247 

10.438 

11.853 

12.695 

13,670 

14,824 

16,230 

17,632 

18.469 

19.431 

20.569 

21.962 

23,766 

24,924 

26,350 

28,219 

30.909 


•4.0 
•8.4 
•13 
•18.4 
-24.2 
•30.7 
-38 
-46.2 
-33.6 

•  38.3 
-37.9 
•57.0 
•57 
•58 
•38.9 

•  39.8 
•60.3 
•60.2 
•59 

•  37 
-55 
-54,0 
•49.4 
-43.3 


27 
28 

-10.5  28 


-14.0 

27 

-18,6 

28 

-24,5 

27 

-30,4 

26 

-36,4 

26 

•43.0 

26 

-49.8 

26 

26 

26 

26 

27 

27 

27 

27 

27 

26 

28 

31 

33 

31 

32 

31 

28 

5.8 
7.3 
7.6 
8.0 
9.2 
10.1 
11.1 
14.5 
16.2 
16.3 
14,4 
13 
11 
9,7 
6,7 
3,6 
3,5 
2.9 
2.1 


30  6 
30  7 
30  8 
30   9 

30  10 
30;  11 
30  12 
30  13 
30!  14 
30  16 
30  17 
30!  18 
30l  19 
30 


791 
113 
544 
991 

•  463 
i967 
•495 

•  057 

•  644 

•  280 

•  943 
675 
447 

•  308 

•  246 

•  294 
.492 
•912 

749 
718 
868 
271 
664 
495 
454 
586 
973 
784 
943 
373 
24S 
950 


9.0 
9.2 

8.2 
5.2 

1.3 

-2. 

-7.1 
■12.1 
■17. 
■23.1 
■29.8 
■37.3 
■45.0 
■52. 

■  58.5 

■  39.4 


■37.1 
■55,5 

■53.0 


.3 

•  3.2 

•  5.5 

•9,2 


■27,8 
■34,0 
■40,8 


2.3 

2.6 

4.3 
3.7 
6.0 
7.0 
8.3 
8.6 
9.8 
11.9 
12.7 
14.2 
16.7 
20,3 
20.1 
19,9 
18,4 
16.7 
14.1 
10.6 
8.0 
3.6 
4.2 
3.3 
2.3 
3.2 
3.9 
6.5 


1.193 

89 

331 

993 
1,475 
1.986 
2.320 
3.090 
3.683 
4,323 
4,994 
5,732 
6,515 
7,386 
8,335 
9,3961 
10,607, 
--,  12,032 
30l  12,869 
13.834 
14,973, 
16,356! 
17,72l| 
18,335: 
19,478 
20,602: 
21,988 
23,799 
24/965 
26,406 
28.301 
31,047 
14    33,529 


30 


30 


IS. 4 
12.4 
8.3 
4.3 

•  .4 
-4.9 
•9.2 
■  14.3 
■20.1 
■26.8 
■34.1 
■42.0 
•51.0 
•58.4 
•59,6 
•59,1 
•60,5 
•63,1 
•64,9 
•64,8 
•63,7 
■61,9 
•59,8 
•56,3 
■54,0 
■50,6 
■45.7 
■38.6 
■34.7 


-8.8 


23 


-11.7  26 
-15.5  23 
-19,5  23 

-25,0  23 

-30, 

-36,5 

-41,1 

-46,3  26 

-49,0  26 
27 
27 
27 


2.6 
5.6 


9.8 

10.4 


17.6 
19.3 
20.5 
23.6 
26.3 
27,2 
26,5 
23,0 
18.3 
13.7 
8.9 
3.2 
3.2 
2.5 
3.1 
3,4 
3.3 
8.2 
12.3 


EHPALHE,  MEXICO 
1012  MB 


FAIRBANKS.  ALASKA 
989  HB 


SURFACE 
1000 
950 
900 
850 
300 
750 
700 
650 
600 
550 
500 
430 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


30, 


1.00' 
1.48 
1,97 
2,49 
3.04B 
3.629 
30;  4.258 
30  4.920 
30l  3.646 
30  6,416 
30  7.275 
30  8.209 
30  9.254 
30  10.447 
30  11.870 
30  12.714 
30  13.688 
30  14.843 
30  16.230 
30  17.651 
30  18.489 
30  19.456 
30  20.397 
30  21.988 
27  23.790 
26  24.933 
24  26.363 
22  28.231 
20  30.917 
10  33.361 


2.1 

1,7 
-1.9! 
-3.4 
-9.0 
13.3 
18.2 
23.9 
30.3 
37.9 
43.9 
33.0 
37,3 
57,8 
56.7 
57.6; 

sa.s 

38.9 


-10.2.  26 
•14.6'  27 
-21,2  26 
-26,2,  26 

-30,5;  26 
-35,6,  27 
-41,1;  27 
-47,4  27 
I  28 

2» 
28 

27 
27 
27 
26 
26 


58.7 

39.2 

59,9 

60,6; 

58, 7| 

57,6 

54,7 

50.4 

43.9 

38,6 

1 

1.5 

.6 

3.2 

4.4 

6.0 

6.8 

7.3 

8.9 

10.7 

11.3 

13.0 

15.7 

15,9 

16,0 

14,9 

12,5 

10,9 

8.8 

6,5 

4.1 

2.5 

1.3 

1.4 

2.8 

5.0 

6.6 

9.1 


.7 

2.1 
3.9 
2.7 
2 

3.9 
5.4 
6.5 
8.2 
10.1 


16,8 
19.5 


29.0 
32 


1.3  -11.0  36    2.4 


1,343 

1.818 

2.319 

2.847 

3.404 

3,999 

4,631 

5,316 

6,036 

6,863 

7,757 

8,758 

9.924 

11.372 

12.250 

13.265 

14,467 

15,933 

17,396 

18,270 

19,275 

20,462 

21,909 

23,769 

24,944 

26,377 

28,241 

30,876 

33,131 


-1.3 

-4.2 
-7.3 


-22. d 

-26.0 


-34,1 
-49.4 
•48.2 

-48.1 
•48.1 
•48.7 
-49,6 

-SO.l 


-14.9 

-18, 

-23,0 

-27.5 

-32.6 

-37.8 

-42,4 

-45.1 


3 
2.4 


3.2 

6.1 
6.8 
7.3 
8.7 
10.4 
8,6 
6,7 
6.7 
6.8 
7.1 
6.4 
6.1 
5.5 
3.2 
4.5 
3.9 
3.3 
3.9 
3.2 
5.9 
7.8 


236 
129 

349 

991 

1,437 

1,947 

2,463 

3,01s 

3,593 

4,220 

4.878 

5.600 

6.367 

7.218 

8.131 

9.194 

10.387 

11,806 

12,648 

13,626 

14,790 

16.210 

17.622 

18.465 

19,436 

20,589 

22,000 

23.842 

25,011 

26,436' 

28,339 

31,032 

33.484 


4.3 

6.2 

4.9 
3.3 
1.6 
-.4 
-3.2 
-6.3 
•10.4 
•14.9 
■19.8 
•23.4 
•31.3 
■38.2 
■45.7 
■53.2 
•57.6 
■57.7 
•55.2 
•  55.5 
•56.3 
•37.6 
•37.7 
•57.7 
•57.1 
•56.6 
•54.5 
•53.4 
•51.6 
•48.3 
•42.8 
•38.0 


35.2 
■38.6 


3.0 
4.3 
4.8 
6.0 
8.0 
8.8 
9.8 
11.4 
13.0 
14.0 
15.6 
16.0 
17. 
19.1 


18    26 
16    28 

11    31 


180 

117 
5321 
.009 
,489 
.996 
.328 
,096 
,693 
.3321 
,004 
,743 
,324 

,397; 

.347 
,409 
.6181 
.040 
,876 
.841 
.982 
,366 
.730 
.343 
,485 
,604 
,984 
,794 
.958 
-411 
.297 
.018 


14,3 

14.2 
13.3 
12.4 
10.4 
7.8 
4.3 
.3 
-4.3 
-9.0 
■14.1 
■19.8 
■26.3 
•33.8 
•42.1 
•51,3 
•58,8 
•59.6 
•59.3 
•60.6 
•62.8 
•64.8 
•65.1 
•63.6 
•62.2 
•60.0 
•56.6 
•54.3 
■51.7 
•46.1 
>3B.2 


11,4    19        1.0 


9.4    19 

4.1  21 

1.2  23 
•3.7  25 
•8.1' 27 

•12.2  28| 
•15.4  27; 
•18.4  27| 
•22.9    27 


■27.6 


3.6 

5.6 

3.7 

3.1 

3.8 

7.1 

8.3 

8,8 

10.1 

11.0 

13.3 

14.7 

17,0 

20,9 

25.2 

26.6 

23.1 

25.1 

22.8 

19.3 

13.1 

8.4 

5.0 

2.4 

3.0 

4.2 

5.3 

6.3 

9.9 


'jte  at  eod  of    table 


RAWINSONDE  DATA 

Average  moDlhly  value* 


VlASCOM>  HONT, 
911  HB 


GRINO  JUNCTIONt  COLO. 
•  90  Ht 


GREAT  FtLlSt 
ei9  MB 


GREEN  BAV<  M 
»»0  MS 


CREENSBORD/  N,  C. 
Ve6  MB 


3i 


SURRACE 
1000 
990 
«00 
890 
BOO 
750 
700 
«90 
600 
990 
900 
«90 

too 

390 
900 
290 
200 
179 
190 
129 
100 
BO 
70 
60 
90 
*0 
30 
29 
20 
19 
10 


t«6 
106 
527 

966 


i<«3a 

1>993 
2j<>92 

3<009 
3j990 

<><2ie 

»,J76 
9<600 
6<363 

7,219 
8<lt9 
9,IB7 

30!  10,36B 
30  11(769 
30  12(612 
30|  13(99t 
}0i  1<.,797 
30: 16/177 
30, 17,993 


1B,*>B 
19,»12 
20,962 
21,969 
23,796 
27  2'., 991 
271 26,377 
29  28,222 
22; 30,971 
13  33,296 


6.3 

6.* 
«.l 
1.9 

•  2,0 
-9.7 

•  9.8 
•1».2 
•19.3 

•  29.2 
•31.8 
-39.3 
•«7.« 
-96,3 
-96,9 
-96,6 
•99,2 

•  99,6 
•96,2 

•  96,6 

•  97.0 

•  97,6 
•97,6 
-97, ♦ 
-96,6 
-99,6 

•  94,3 
•92, » 

•  »9.9 
■39,2 


29 

31 

7:  30 

1  29 
3  28 
3  28 

6  27 
1  26 
1  27i 
6  27l 
27 
27 
27 
2B 
27 
27 
27 
27 
28 
28 
29 
31 
32 
39 
03 
06 
08 
09 
31 


4.4 
4.4 
6.4 
7.9 
8.2 
9.1 
10.2 
11.4 
12.6 
12.1 
9.9 
9.3 


4.9 
3.9 
3.4 


1,472 
113 
943 

993 

1,467 
1,966 
2,492 
3,094 
3,637 
4,266 
4,926 
9,692 
6,424 
7,277 
6,211 
9,296 
10,492 
11,873 
12,714 
13,666 
14,837 
30  16,242 
30'  17,641 
301  16,478 
30l  19,439 
30  20,972 
29|  21,937 
26i  23,790 
29  24,901 
23  26,323 
21  26,190 
19    30,927 


-4,9 
-9.1 
■13.6 
-16.8 
-24.4 
-30,7 
-37.6 
-49.9 
-92.6 
-97.7 
-97.9 
-97,3 
-97.6 
-99.0 
-99,1 
-99,5 
-60,7 
-61.0 
■60.9 
-98.7 
-97.0 
■94.6 
■90.0 
-42.3 


•  5.9 

•7.9 
-10.3 
-13.4 
-17.9 
-24,2 
-30.9 
-37.1 
-42,2 
-48,0 


3,1 
2,9 
2,1 
3,6 
9.2 
6.8 
7,9 
7,9 
9.0 
10,3 

u.e 

14.0 
19.8 
19.7 
14.6 
13.7 
13.9 
11.6 
8.3 
9.9 
4.3 
3.0 
1.7 
2.0 
3.0 
3.2 
4.7 
11. 0 


1,118 

98 

926 

976 

1,444 

1,940 

2,460 

3,012 

3,991 

4,214 

4,871 

5,590 

6,393 

7,205 

8,132 

9,169 

10,391 

11,797 

12,998 

13,9771 

14,740 

16,163 

17,981 

18,426 

19,403, 

20,994 

21,961 

23,777 

24,933 

26,391 

26,206 

30,876 

33,294 

35,491 


6.9 

3.8 

.4 

-3.3 

-7.2 
■11.3 
-19.4 
-20.3 
■26.0, 
•32,3 
•39.3 
.47.4 
•99.4 
■99.3 
•96.9 
■99,8 
■99,3 
■96,1 
■96,3 

■  96.8 
■97.9 
•97.7 
■98.0 
-97.3 
•96.8 

■  99.6 
■92.7 
■47.0 
■40,6 
•37,3 


-9,2 
•  7,4 
•9,5 

-12,0 
-14,9 
-19,1 
-24,9 
-29.4 
-34,2 
-40.1 





210 
128 
546 
985 

1,449 
1,919 
2,494 
3,0091 

3,981 
4,206 
4,862 
5,983 
6,347; 
7,200i 
8,129| 
30'  9, 1701 
30i  10,360 
30| 11,776! 
30! 12,619l 
301 13,60li 
30| 14,7681 
30: 16,190 
30l 17,603: 
30; 16,447 
30l 19,420 
30l 20,573; 
28i  21,987 

28  23,816 

29  24,985 
27; 26,419 
23l 26,287 
19  30,994 

33,174 


-19.9 
-25.9 
-31.9 
•39,0 
-46.9 
-93.7 
-97,9 
-97,0 
-94,7 
-99,0 
-96,4 
-97,1 
-97,6 
-97.9 
-56.9 
-96.3 
-99.4 
-94.2 
-52.5 
-49.0 
-44.0 
-36.6 


-3.5 

-7.0 


-15.4 
•18.9 
•24.2  29 
•29.6  29 
•35.7  29 
-39.7  29 
-43.5  29 
-48. 1  29 
28 
28 
26 
28 
29 
29 
29 
29 
30 
30 
31 
32 
33 
39 
36 
26 
29 


1.2 

1.3 

2.1 

3.3 
4.1 
9.9 

6,6 

8.1 

9.0 

9.9 

10.7 

12.6 

13.7 

19.8 

17.9 

19.2 

20.3 

19.2 

17.6 

19.2 

13.2 

11.8 

10.2 

8.6 

6.7 

4.1 

2.9 

1.9 

1.4 

.6 

2.9 


INTERNATIONAL  FALLS, 
972  MB 


SURFACE 

1000 

990 

900 

690 

800 

750 

700 

690 

600 

990 

900 

490 

400 

390 

300 

290 

200 

179 

190 

129 

100 

80 

70 

60 

90 

40 

30 

29 

20 

15 


111 
111 
964 

1,013 
1,929 

2,041 
2,967 
3,162 
3,777 
4,429 
9,129 
5,886 
6,706 
7,613 
8,610 
9,727 
10,996 
12,476 
13,124 
14,270 
19,147 
16,619 
17,869 
16,622 
19,917 
20,619 
21,989 
23,909 
24,987 
26,4S7 
26,177 
31,120: 
33,982 
39,919 
37,940 


29,0 

22,2 

19,9 

17,0 

14,9 

13,4 

10.2 

7,1 

4,0 

,3 

•  4,3 

•9,1 

•14.6 

•  21.6 
-10.1 

•  40,9 
•92,7 

•  99,7 
-67,3 
-79,3 
-61,3 
-81,7 

•  76,8 
-71,2 

•  69,2 
•61,2 
•94,2 

•  49,7 
-47,0 
-43,9 
-39,8 
•39,9 
•31,6 
•26,9 


061 
20.3    08 

15.7  09 

11.8  09 
5.3    09 

•4,2: 09 
•8.41  09 
•11, 6l  08 
-14, 6l 07 
-16,9, 07 
-23,9  081 
-28,6' 09 
-34,2  33 
-38,9  29 
-49,6  27 
-92,2  24 
23 
23 
24 
24 
26 
09 
09 
09 
10 
09 
08 
24 
27 
26 


11 
170 
606 
1,071 
1,992 
2,097 
2,992 
3.197 
30i  3,797 
30l  4,402 
30l  5,087 
30|  5,834 
30  6,632 
30:  7,920 
30'  8,493 
30  9,983 
30; 10,626 
12,289 
13,129 
14,079 
15,177 
16,496 
17,802: 
18,588'; 
29  19,911, 
28  20,622 
27:  Ji,007 
27,  23,820: 
24,9941 
26,493 
26,369 
11,117 
33,591 


20,4 

20,2 

17,0 

13,7 

10.9 

6.7 

7.4 

5.4 

2.3 

•  1.3 

•5.0 

-10. ol 

-15.1] 

-21.2 

-27.8 

-35.9 

-49.1 

-94.7 

-60.1 

-69.3 

-69.3 

-73.2 

•73.0 

•70.8 

•67.0 

-63.7 

-60.2 

-99.7 

-91.9 

-48.2 

-44.1 

•3B,6 

•  14,3 


17,4 
14.9 
12.3 


-13.2 
-16.2 
-20.3 
-24.6 
-30.1 
-35.0 


1.2 

.7 
4,6 
9,3 


2,8 

4,9 


246 

146 

974 

1,021 

1,491 

1,986 

2,506 

3,060 

3,646 

4,273 

4,936 

5,662 

6,433 

7,292 

8,230 

9,280 

10,479 

11,903 

12,745 

13,722 

14,880 

16,287 

17,689 

19,519 

19,461 

20,623 

22,029 

23,860 

25,031 

26,477 

28,378 

31,147 


7.0 

9,6 

7,7 

5,9 

3.9 

1.1 

-1.9 

-4.5 

-8.5 

■12.9! 

■16.01 

■23.5 

•29.7 

■36.8 

■  44.3 
■92.2 
•97,4 
•97,9 
•96,2 
-56,8 
•98,9 
•  99.7 
■60.3 
•99.7 
-96.9 
-97,2 

■  94,9 
■92,9 
•90,6 
-46,9 
■40. B 


-7,7 
•11,5 
-15,5 
•20,5'  28 
•24.9:  28 
-26.6  28 
-32.9:  28 
-36.2!  28 
-42. 9{  28 
-47. 6J  28 
28 
26 
28 
28 
28 
28 
28 
28 
28 
29 
29 
29 
29 
28 
27 
27 


2.1 

4.8 
6.2 


8.5 

9.9 


13.7 
14,6 
16.6 
18.7 
19.7 
21.6 
22.9 
23.0 
21.9 
20.0 
17.1 
19.1 
13.1 
10.1 
6.8 
9,4 


4.7 
6.1 


360 

111 

946 

983 

1,444 

1,931 

2,437 

2,990 

3,596 

4,184 

4,634 

5,539 

6,320 

7,164 

6,069 

9,124 

10,306 

11,718 

12,564 

13,549 

14,716 

16,1441 

17,5651 

ie,4i3| 

19,391 
20,590 
21,971 
23,809 
24,976 
26,413 
26,280 
30,960 
33,374 
35,797 
37,312 


_1_ 


3.3 

2.7 

1.2 

-.3 

-2.8 

-9.6 

-8.7 

-1213 

-16.5 

-21.4 

-26.8 

•33.1 

•40.2 

-47.9 

-59.2 

-97.7 

•  99,9 
•94.3 

•  54.9 

•  99.2 
-96.2 
-96.3 
-96.4 
-56.1 
-55.4 
-54.7 
-54.0 
-93.0 
-90.9 
-49.0 
-39.8 
-34.7 
-31.0 


4.8 
6.0 
7.4 
8.2 
9.6 
10.3 
11.4 
13.8 
19.2 
17.0 
18.9 


9.0 
7.9 


100 

130 

969 

1,021 

1,501 

2,006 

2,536 

3,104 

3,696 

4,319 

5,011 

5,754 

6,942 

7,419 

8,368: 

9,435 

10,65u 

12,075 

12,909 

13,675 

15,017 

16,396 

17,760 

18,574 

19,516 

20,641 

22,029 

23,659, 

25,028 

26,476! 

26,372 

31,099 

33,473 


13.6 

14.7 
13.1 
11.6 
9.3 
6.7 

i.el 
.1' 

-4,0' 
-8,1 

-13,3 
-19,1 
-29.6 
-32.8 
•41.0 
-50.4 
-98.6 
-99.7 
-96. 9 
-60.6 
-63.4 
-64,9 
-63,1 
-63,3 
-61,9 
-99,2 
-99,0 
-93,0 
-90,2 
-46.9 
-39.7 
•  36.9 


12.6 

jj 

8.6 

19 

5.7 

22 

.4 

•4.4 

•9.7 

-13.5 

-18.2 

28 

-20.6 

27 

-29.5 

-34.2 
-39.4 


27 

27: 

9. 51  271 


1.0 
2.4 

3.9 

9.1 

6.1 

6.8 

7.3 

8.6 

10.3 

11.9 

12.7 

13.6 

19.9 

16,3 

19.9 

23.8 

26.6 

30.0 

27.9 

29.2 

21.3 

16.2 

11.2 

7.3 

9.7 

9.9 

9.0 

9.3 

9.7 

8.1 

14.5 


JACKSONVILLE, 
1021  MB 


KENNEDY  INT,  AP  NY 
1017  MB 


KEY  WEST,  FLA. 
1014  MB 


SURFACE 
1000 
950 
900 
650 
BOO 
790 
700 
690 
600 
990 
900 
490 
400 
390 
300 
290 
200 
179 
190 


129  14 

100  14 

80  11 

70  13 

60  13 

90  13 

40  13 

30  13 

29  13 

20  13 

19  9 

10  6 


9 
178 
609 
1,079 
1,999 
2,060 
2,986 
3,194 
3,739 
4,391 
5,099 
9,809 
6,994 
7,479 
6,439 
9,913 
10,734 
12,166 
13,007 
13,979 
15,114 
16,476 
17.619 
19,619 
19,547 
20,696 
22,041 
23,899 
25,024 
26,47J 
28,393 
31,183 


19.2 

17,3 

16,0 
13,9; 

11,6' 

6,6 

6,1 

3,6 

,4 

-3,3 

•  7.9 

•  12.3 
•17.7] 
•24.1 

•  31. 0! 
-39.61 
-49.0! 
-98.11 
-97.6 
-96.8 
-62,6 
-66,9 
-68,7 
-69,7 
-66, 6< 
-63, 4i 
•60,2 
-55,7 
-52,7 


.9 
3.0 
4.8 

3.2 

1.9 

1.9 

1.6 

3.3 

9.1 

6.0 

8.4 

10.3 

13.1 

19.4 

17.2 

19.8 

29.7 

31.9 

34.3 

32.2 

26.4 

22.6 

17.2 

11.9 

6.7 

9.2 

4.9 

6.0 

4.6 


5 

I49l 

969: 

1,016' 

1,463; 

1,976: 

2,494: 

3,046 

3,628 

4,299 

4,918 

5,636 

6,411 

7,266 

6,203 

9,253 

10,451 

11,869 

12,708 

13,682 

14,941 

16,292 

17,699 

16,494 

19,461 

20,610 

22,024 

23,869 

25,039 

26,468 

26,368 

31,096 


-22.4 

-26.7 
-32.4 
-36.6 
-42.3 

-47.5 


2.3 

3.6 

6.2 

7.6 

9.0 

9.9 

11.2 

13.2 

19.1 

16.2 

3 

146 
591 
1,097 
1,543 
2,093 
2,586 
3,161 
3,761 
4,419 
5,103 
5,697 
6,662 
7,996 
8,937 
9,638 
10,894 
12,369 
13,211 
14,160 
15,246 
16,545 
17,629 
18,604 
19,517 
20,625 
22,006 
23,819 
24,999 
26,462 
28,188 
31,190 
33,980 


23.2 

19.4 

16. 9I 

13.6! 

11.6 

9,9 

6,6 

4.2 

.9 

-3.4 

-8.1 

-13.2 

-19.0 

-25.9 

-33.3 

-42.6 

-93.6 

-99,8 

-66,2 

-72,1 

-76,1 

-76,2 

-71,1 

-68,4 

-63,4 

-99. B 

-94.9 

-91 

-46.9 


20,5 

20,0 

17,7 

14,0 

10,3 

4,5 

•1.9 

•7.2 

-13.5 

-17.1 

-20,6 

-24.5 


8.9 

10.4 
11.9 

11.6 
10,0 
7,8 
6,0 


-29,2:26;   8.5 

-33.9 

-36.3 

-44.5 

2'! 
27 
27 
28 
28 
28 
30 
02 
08 
09 
09 
09 
03 
111 

"1 
31 


21.6 
12.5 


126 
970 
1,039 
1,929 
2,038 
2,570 
3,148 
3,748 
4,398 
5,082 
5,832 
6,631 
7,521 
6,495: 
9,565' 
10,827 
12,283 
13,126 
14,082 
15,190 
16,516 
17,826 
18,613 
19,517 
20,699 


17.4 
19.0 
13.1 
10.2 
7.0 
3.7 


-20.6 
-27.6 


16.81   1 
12.1    1 


-10,5 
•13,9 
-16,9 
-21,1 
-23,8 
-30,7 


2 
2 

-36,0    -90.0'  2 


-37.0 
-42.4 


•  49.2 
•94.9 
•99.9 
-63.8 

•67.7 
-72.0 
•72.9 
•70.2 
•66.2 
•62.0 
22,0471  -98.2 
23,676  -33.9 
25,09}  -90. B 
26,924  -46. 2| 
28,446  -42.3 
31,216  -36. 3| 
33,699   -32.71 


9.9 

9.6 
2.3 

9.0 
9.9 
3.0 
0.9 
6.1 
0.7 
1.8 
6.4 
3.3 
1.7 
1.6 
2.3 


30  8 
30  9 
30  11 
30  12 
30  13 
30  14 
30  15 
30  17 
30  16, 
30  19 
30  20 
30,  21 
29  23 
27'  24 
26  26 
21,  26 
9  30 


-.6 
-1.2 

-6.2 
-9.2 
-12.1 
-15.2 
-18.5 
-22.1 
-26.3 
-30.9 
-36.0 
-41.4! 


•48.1 
■49.0 
•49.3! 
•49. 9| 
•50.9 
•91.4 
•92.1 
•93.1 
•93. li 
•93.1 
•92.8 
■91,9 


08 
-6,7  09 
11,5 

11 

-19.7  11 
-24.4  11 
-28.0  12 
-32.6  12 
-38.1  13 
-43.2  12 
-42.9  13 
15 
21 


See  rctereoce  nole  at  ead  of  table 
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RAWINSONDE  DATA 

Average  monthly  values 


KOROR,  CAROLINE 

5. 

KQT15BUE,  ALASKA 

KKAJALEIN,  MARSHALL 

IS. 

LAKE  CHARLES,  LA, 

LANDER,  HVO. 

*           1008  MB 

1009  MB 

1012  MB 

1014  MB 

826  MB 

1  R 

sultam 

R 

sultam 

1 

Resultant 

- 
^ 

Resultant 

R 

ssultam 

« 

s 

t 

s 

i 

0 

1 

1 

1 
1 

Q 

wind 

i 

1 

0 

1 
1 

1 

1 

wind 

1 
■o 

1 

1 

1 

wind 

M 
1 
1 

« 

1 

d 

0 
0 

wind 

0 

S 

2 

1 

I 

■5 

n 

Wind 

3 

b 

•is 
II 

1 
■&_ 

d 
1 

1 

■i 

1 

1 

1 

Q 

i 

d 

1 
3_ 

d 

■i 
1 

S: 

1 

d 
S 

% 

SURFACE 

30 

30 

28,5 

24,4 

07 

2.5 

30 

5 

-10.7 

-16.1 

34 

1,0 

30 

4 

26.9 

23,9 

06 

7,9 

30 

5 

15.9 

14,4 

10 

.6 

30 

1,696 

4,1 

-3.0 

'24 

1.0 

1000 

30 

lOl 

27,5 

22.9|06 

3.6 

30 

71 

-8.0 

-14.1 

01 

1,2 

30 

107 

26.1 

22,7 

07 

6,7 

30 

122 

16.9 

14,2 

12 

2,0 

30 

106 

950 

30 

552 

23,5 

19,2lo» 

6.6 

30 

474 

-5.5 

-12,0 

09 

2,0 

30 

558 

22,6 

20.2 

07 

10,9 

30 

558 

16.0 

12,1 

16 

4.0 

30 

530 

900 

30 

1,029 

20,4 

15,1  07 

6.5 

30 

896 

-6.7 

-13.4 

U 

2,1 

30 

1.026 

19,8 

16.6 

08 

11,4 

30 

1.019 

14,2 

7.6 

19 

4.0 

30 

961 

8S0 

30 

1,517 

18,0 

10,6  07 

5,1 

30 

1,340 

-6.5 

-15.5 

13 

2.4 

30 

1,520 

17,6 

12.6 

09 

9.6 

30 

1.500 

12,7 

,8 

23 

4.7 

30 

1,498 

800 

30 

2,035 

15,9 

5,6l06 

3.8 

30 

1,808 

-U.l 

-18,0 

14 

2.9 

30 

2.036 

15,6 

9,0 

09 

6.7 

30 

2.008 

10,8 

-2,6 

25 

6.3 

30 

1,994 

5.1 

-6.1 

27 

1.9 

750 

30 

2,S78 

13.6 

2,0 

06 

3.4 

30 

2,300 

-14.0 

-21,6 

15 

3.3 

30 

2,564 

13,1 

5,1 

09 

6.9 

30 

2.541 

8,0 

-6,6 

26 

7.0 

30 

2,473 

2.2 

-8,9 

28 

2.7 

700 

30 

3,159 

10,5 

•1.7 

06 

2.9 

30 

2,622 

-17.3 

-25,9 

16 

3,8 

30 

3,162 

10.1 

,3 

09 

4.5 

30 

3,110 

6,0 

-11,9 

26 

7.8 

30 

3,033 

-1.5 

-12,0 

27 

3.2 

650 

30 

3,773 

7,6 

•  7.3 

09 

1.9 

30 

3,371 

-20.6 

-29,5 

15 

3,9 

30 

3,776 

6,7 

-4,4 

06 

2.7 

30 

3.707 

1,4 

-14,9 

27 

8.7 

30 

3,612 

-5.6 

-16,1 

27 

4.5 

600 

30 

4,428 

4.2 

-12,1 

11 

2.6 

30 

3,962 

-24.1 

-32,9 

16 

4.1 

30 

4.429 

2,9 

•  6.1 

09 

1.2 

30 

4,390 

-3.0 

-17,4 

27 

10,2 

30 

4,243 

-9,6 

-19,9 

27 

4.5 

550 

30 

5,127 

,2 

-17,1 

09 

1.9 

30 

4,586 

-27.6 

-36,2 

16 

4.2 

30 

5,130 

-.3 

-16,2 

09 

1.4 

30 

5,026 

-7.8 

-22,2 

27 

11,4 

30 

4,902 

-13,8 

-25,6 

26 

5.0 

500 

30 

5,886 

-4.0 

-21,5 

11 

2.7 

30 

5,271 

-32.2 

-40,0 

16 

4,4 

30 

6,887 

-4,21-16,9 

03 

1.4 

30 

5,766 

-12,9 

-2V,9 

26 

12.8 

29 

5,627 

-16,8 

-31,3 

27 

6.0 

"tSO 

30 

6,706 

•  8,6 

-25,9 

10 

3.5 

30 

6,006 

-37,2 

-43,1 

17 

6.9 

30 

6,710 

-9,3! -23,6 

30 

1.3 

30 

6,559 

-16.6 

-32,0 

26 

14.9 

29 

6,397 

-24.5 

-37,0 

27 

9.9 

<>00 

30 

7,617 

-14.1 

-31.0 

09 

4.5 

30 

6,813 

-43,0 

-45,9 

18 

8.0 

30 

7.610 

-14.9 

-28,9 

28 

1,4 

30 

7,431 

-24.9 

-38,5 

27 

16.1 

29 

7,253 

-31.2 

-42.7 

27 

4,9 

350 

30 

6.617 

-20,8 

-37,1 

10 

4,0 

30 

7,701 

-49,1 

18 

6.3 

29 

8,610 

-20.9 

-37,7 

29 

2.4 

30 

6,389 

-31,8 

-46,0 

27 

19.0 

29 

8.163 

-36,6 

-49,0 

27 

9,1 

300 

30 

9.737 

-29,5 

-44,6 

13 

4,2 

30 

6,700 

-53.9 

16 

7.4 

29 

9,730 

-29.2 

-44.7 

27 

3.4 

29 

9,457 

-40.0 

-49,5 

27 

23.3 

29 

9,222 

-47,2 

27 

5,6 

250 

29 

11.008 

-40.0 

-53,2 

14 

6,2 

30 

9,869 

-53.1 

16 

6.9 

29 

11,006 

-39.6 

-52,9 

2! 

5.5 

29 

10,677 

-49.3 

27 

27.4 

29 

10.407 

-54,6 

27 

8.7 

200 

29 

12.491 

-52.4 

13 

6,2 

30 

11,322 

-49,5 

19 

5.9 

29 

12,491 

-52.2 

-62,6 

25 

7,5 

29 

12.109 

-58.0 

27 

29.9 

29 

11.621 

-98,3 

27 

12.4 

175 

29 

13.341 

•59,0 

13 

5.9 

30 

12.199 

-46.8 

16 

5.8 

29 

13,341 

-59.1 

-68,9 

24 

7,5 

29 

12,946 

-99.7 

27 

31.7 

29 

12.659 

-58,5 

27 

11,4 

150 

29 

14.290 

•66.4 

11 

1.9 

30 

13.211 

-46.7 

16 

6.8 

29 

14,291 

-66,8 

25 

7,1 

29 

13,910 

-59.4 

27 

29.9 

29 

13,633 

-56,5 

26 

10,7 

125 

29 

15,372 

-73.8 

31 

1.7 

30 

14.411 

-46,5 

16 

6.5 

27 

15,369 

-75.7 

28 

6,6 

29 

15.045 

-61,5 

27 

25,4 

29 

14,789 

-56,6 

26 

10.6 

100 

29 

16,651 

-60.4 

34 

1.1 

30 

15.860 

-46,2 

16 

6.3 

22 

16.637 

-81.8 

31 

4,4 

29 

16.418 

-64,9 

27 

19.4 

29 

16,201 

-57.7 

26 

9.9 

60 

29 

17,900 

-61,9 

09 

5.9 

30 

17.348 

-49,1 

16 

6.7 

16 

17,864 

-81.5 

07 

4,9 

29 

17.771 

-67,2 

27 

13.3 

29 

17,609 

-56.1 

27 

7.2 

70 

29 

18,658 

•76,3 

09 

8.9 

30 

18.223 

-49.7 

17 

6.3 

16 

16,622 

-77.0 

08 

7,1 

29 

16.577 

-66,6 

27 

10.0 

29 

18,450 

•56.1 

27 

6.1 

60 

29 

19,564 

-69,5 

09 

11.5 

30 

19.231 

-50.2 

18 

5.7 

13 

19,522 

-69,6 

09 

9.6 

29 

19.516 

-63.5 

23 

9.6 

29 

19,420 

•56.6 

28 

9,1 

50 

29 

20,666 

-63,3 

09 

13.1 

30 

20.421 

-60.6 

17 

5.0 

13 

20-625 

-64,5 

09 

11.9 

28: 20.639 

-62.1 

27 

3.0 

29: 20.563 

-59.7 

29 

4,2 

40 

27 

22,060 

•57.0 

10 

4.2 

29121,875 

-51.0 

16 

4.2 

12 

22.000 

-59,7 

09 

7.0 

27  22,026 

-59,6 

27 

3.6 

29  21,956 

-59.7 

31 

2.7 

30 

26 

23,905 

-51.3 

26 

3.6 

29] 23,744 

-51.7 

14 

4.6 

12 

23.834 

-53,0 

27 

3.8 

26'23, 8461-55. 3 

29 

3,3 

29  23,762 

-98.4 

39 

2,0 

25 

26 

25,097 

-46.6 

27 

7.9 

29 

24,926 

-52.2 

13 

4.3 

11 

25,011 

-49,8 

28 

6,2 

25;25.02l 

-52,3 

29 

3,0 

28, 24,921 

-57.0 

02 

2,1 

20 

25 

26,578 

-45.1 

26 

12.0 

27 

26,371 

-52.2 

13 

4.0 

10 

26,481 

-46,3 

27 

7,2 

23 

26,475 

-49.3 

26 

4,6 

26 

26,340 

-54.9 

02 

1.8 

15 

23 

28.511 

•42.3 

26 

14.0 

23 

26.248 

-50.9 

11 

9.2 

10 

26,406 

-42.9 

27 

6,6 

20 

28,391 

-44.5 

26 

7,9 

27 

28,190 

-51,0 

31 

1.5 

10 

22 

31,265 

•36,6 

26 

12.7 

7 

30,891 

-49.0 

7 

31,183 

-39.4 

17 

31,137 

-38.6 

27 

13,9 

21 

30,912 

-43,1 

26 

4.2 

7 

13 

33,766 

•32,0 

6 

33,317 

-37.1 

•     LIHUE  KtUAI<  KAWA 

t 

LITTLE  ROCK,  AR 

(, 

HCCRATH,  ALASKA 

HAJORO,  MARSHALL 

IS, 

* 

MEOFQRO,  DREG, 

1017  MB 

1006  KB 

992  MB 

♦           1012  MB 

971  MB 

SURFACE 

30 

36 

20.5 

17,3 

05 

5.9 

30 

79 

11,9 

9,9 

,3 

30 

103 

-2.7 

-6,0  34 

,8 

30 

3 

28.0 

25,1 

08 

7.0 

30 

401 

9.0 

2,3 

31 

.4 

1000 

30 

180 

20.7 

16,5 

05 

7.9 

30 

125 

12.6 

9.3 

,3 

30 

34 

30 

107 

26.4 

22.3 

08 

7.9 

30 

155 

950 

30 

616 

17.1 

14,9 

06 

9.7 

30 

556 

12.8 

7,4 

2,7 

30 

443 

•,9 

-7,7  0! 

3,1 

30 

559 

22.9 

19,0 

06 

11.6 

30 

S77 

6,0 

1,2 

30 

1,1 

900 

30 

1,062 

13.8 

11,5 

06 

9.3 

30 

1.010 

10.6 

6,2 

4,0 

30 

873 

-2,7 

-9,3  08 

3.2 

30 

1,029 

20.4 

16,7 

06 

11.9 

30 

1,018 

4,4 

,1 

27 

1,2 

850 

30 

1,562 

10.6 

6.1 

07 

6.7 

30 

1,486 

9,6 

.1 

5,4 

30 

1,323 

-5,5 

-U.l  10 

2,6 

30 

1,522 

18,0 

12,9 

08 

10.6 

30 
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4,296 

4,967 

5,696 

6,476 

7,339 

9,294 

9,339 

10,542 

11,962 

12,799 

13,770 

14,919 

16,315 

17,699 

18,524 

19,478 

20,607 

22,001 

23,821 

24,985 

26,429 

29,309 

31,034 

33,520 


U.O 

12.0 
9.9 
8.2 
6.0 
3.1 
.3 
-2.7 
-6.8 
-U.O 
-15.9 
-21.5 
-29.1 
-35.3 
-43.4 
•52.0 
■99.0 
-58.5 
■  97,4 
■98.6 
■60.6 
■61.8 
■61.9 
■62.0 
■60.9 
■99.7 
■95.7 
•53.4 
■91.0 
■47,3 
■40.9 
■34.9 


9.3 

i.7 
•  1.0 


3.2 

4.9 
5.9 

6.7 

7.0 

7.3 

9.9 

9.9 

9.9 

U.6 

12.9 

19.3 

17.6 

19.8 

23.9 

29,9 

25,1 

23,6 

21,1 

19,1 

14,9 

11,9 

9,7 

6.6 

9.5 

4.8 

9.7 

7.3 

9.3 

14.2 


94 

460 

994 

1,330 

1,799 

2,289 

2,814 

3,361 

3,957 

4,583 

5,269 

6,000 

6,913 

7,704 

8,707 

9,882 

11,337 

12,214 

13,229 

14,428 

15,897 

17,365 

18,240 

19,249 

20,440 

21,999 

23,764 

24,949 

26,396 

28,260 

30,900 

33,331 


-6.9 

-4.9 
-5.9 
•  9.2 
■10.9 
•13.9 
•17.1 
■20.0 
•23.9 
•27.6 
•31.9 
■37.0 
•42.6 
•48.3 
•93.1 
•92.2 
•49.0 
•48.6 
•48.4 
•48.4 
•49.2 
•49.1 
•49,4 
■49.9 
■90.4 
•51.0 
•91.6 
•92,2 
■91.9 
•51.5 
•49.2 
•44.1 


■11.5 
■U.9 
■15,2 
■18,5 
•21,1 
■24,1 
■27,5 
-31,0 
-35.4 
-38.1 
-42.2 
-44.0 


30  847 
119 
941 
982 

1,492 
1,949 
2,476 
3,031 
3,616 
4,246 
4,911 
5,636 
6,410 
7,264 
8,199 
9,243 
10,433 
11,847 
12,686 
13,660 
14,816 
16,222 
17,626 
la, 463 
19,427 
20,567 
29,  21,960 
281  23,773 
28  24,929 
26  26,392 
26  29,215 
24  30,999 
14  33,316 


6.4 
6.8 
9.3 

3.0 
-.3 
-4.2 
-8.4 
-13.1 
■18.0 
■23.9 
■30.5 
■38.0 
■46.1 
■54.1 
■58.6 
■58.3 
■96.5 
•97.2 
■98.0 
■98.9 
■99.4 
•99.7 
•60.0 
•59.3 
•57.5 
•96.0 
•53.9 
-90.2 
■43.4 
■39.2 


-7.9 
■11.3 

•14.7 


19.3 

14.3 


147 
973 
1,019 
1,499 
1,989 
2,909 
3,062 
3,646 
4,277 
4,942 
5,670 
6,447 
7,309 
8,249 
9,299 
10,493 
11,9U 
12,746; 
13,713 
14,960 
16,260 
17,639 
19,491 
19,499 
29' 20,996 
21,999 
23,799 
i941 
26,369 
28,233 
30,999 


30 


30 


26 


18 


9.3 
9.2 

8.9 

8.1 

6.1 

4.3 

1.9 

-.8 

-4,2 

-8.1 

■12.6 

■17.9 

•23.0 

•29,2 

•36.7 

•44.7 

•52.8 

•99.2 

•59.9 

•58.5 

•  58.6 
•59.9 
•59.6 
•99.3 
•59.4 
•60.0 
•60.1 

•  98.2 

•  96.9 
■93.9 
•49.5 
•42.3 


3.3  29 
•2.1; 30 
•6.9  29 


.0;  29 
.4  28 
.5  28 


1.0 
1.6 
3.1 

4.4 
4.7 
4.4 
4.9 
6.0 
7.1 
8.8 
10.6 
12.2 
14,9 
16.3 
16.7 
19.5 
21.0 
21.9 
21.3 
19.9 
17.0 
13.7 
11.6 
9.1 
9.9 
3.0 
1.0 
1.1 
1.9 
4.1 
6.4 
11.9 


PACO  PAGOi  AHEPICAN  SAMQA 
1010  HB 


PONAPE>  CAROLINE  IS. 
1006  HB 


30; 


40J 
121 
941 
999 
1,459 
1,994 
2,477 
3,032 
3,619 
4,247 
4,913 
5,638 
6,414 
7,270 
30!  6,206 
30  9,291 
30  10,441 
30  11,849 
30,  12,686 
30  13,660 
30  14,919 
30  16,224 
30  17,629 
30' 18,469 
301 19,429 
30  20,969 
29  21,965 
26  23,774 


25 

24,928 

23 

26,367 

20 

28,238 

19 

30,939 

6 

33<3<8 

1.8 

-1.0 
-4.3 
-8.9 

12.81 
19.1 
23.61 
30.1; 
37.6 
45.7 
94.4 
59.6 
58.21 
96. 8{ 
56.7; 
99.1 


1.8 
-1.7 
•  4,9 
•8.6 


■11,1 
■14.1 
■19,1 
■22.5 

-26.9  27 
-31.5  27 
-36.5  27 
-41.6  26 
■47.6  26 

26 

26 
I  27 

27 
!  27 

27 


99.7 

29 

99. 4j                 1  29 

99.9 

29 

99.6 

30 

58.7 

96.9 

96.2 

93.9 

90.1 

42.7 

36.8 

9.9 

9.7 
10,6 
11,7 
13.2 
14.0 
17.6 
18.4 
15.6 
13.6 
12.0 

U.O 

9.0 
7.9 


9' 
98 
948 
1,024 
1,918 
2,036 
2,578 
3,199 
3,770 
4,426 
5,118 
5,894 
6,701 
7,612 
8,611 
9,732 
29  11,007 
28i  12,491 
29  13,341 
28  14,290 
28|  15,375 
28'  16,659 
17,929; 
18,703 
19,619| 
20,728 
22,117 
23,999 
25,142, 
26,620' 
29,961 
31,341 
33,638 


29.0 

27.6 

23.9 

20.9 

18.0 

15.6 

12.9 

9.7 

6.9 

3.1 

-.4 

-4.3 

-9.0 

-14.4 

-21.0 

-29.3 

-39.7 

-92.1 

-99.4 

-66.6 

-73.3 

-79.4 

-77.1 

-72.9 

-67.7 

-63.3 

-58.0 

-52.6 

-48.9 

-49.5 

-40.7 

•36.6 

•  32.8 


29.1 
22.9 
19.4 
16.2 
12.6 
9.3 
9.5 


1.0 
4.3 
10.1 
13.6 
14.2 
10.7 
7.6 
3.9 
1.4 
1.1 


200 
129 
592 

999 
1,468 
1,963 
2,487 
3,040 
3,623 
4,231 
4,913 
5,640 
6,413 
7,269 
8,209 
9,292 
10,448 
11,864 
12,704 
13,680 
14,839 
16,290 
17,691 
18,486 
19,449 
20,599 
21,991 
23,812 
24,979 
26,409 
28,290 
30,991 
33,421 
35,913 


7.0 

9,3 

7,2 

9.7 

4,2 

1.6 

-1.5 

-4.9 

-9.7 

.12.9 

-17.9 

■  23.6 
■30.1 
■37.3 
■49,2 
-93.1 
■98.2 

■  97.9 
■96.1 
-96.5 
■98.1 
■59.3 
-99.7 
-59.8 
•59.1 
-97.8 
•96.1 
•94,6 
•92,9 
•49,8 
•42,2 
•36,7 
-32.2 


•  3.9 
■  9.2 
-12.2 
-19,3 
-20.0 
-23.7 


-42.7 
-48.3 


10.2 
U.3 
12.2 
14,1 
15,2 
17.1 
19.7 
21.1 
20.3 
19.5 
17.2 
14.9 
12.9 
10.6 
9.0 
6.1 
4.6 
2.9 
2.0 
2.9 
4.9 
9.1 
13.2 


359 

134 
596 

1,004 
1,471 
1,964 
2,494 
3,039 
3,619 
4,243 
4,907 
5,629 
6,402 
7,257 
9,194 
9,242 
10,441 
11,962 
12,702 
13,677 
14,936 
16,248 
17,636 
18,492 
19,498 
20,603 
22,012 
23,644 
25,014 
26,498 
28,342 
31,049 
33,479 


9.0 
6.6 
4.7 
2.9 
.2 
-2.6 
•6.0 
•9.5 
-13.6 
-18.5 
-23.9 
-30.2 
-37.3 
-44.8 
■52.6 
-59.3 
-58.1 
-56.2 
-96.4 
-97.8 
-59.0 
-59.3 
•59,1 
-58,2 
-56,8 
-54.7 
-53.3 
-51.2 
-4  7.8 
-42,4 
-36,6 


-7,3 
■11,0 
-15,2 
-18,5 
■22,7 
■26,7 
■30,5 
-35,3 


1,7 

3.7 
6,3 
7,7 
9.1 
10.2 
10.2 
11.2 
12.9 
13.4 
14.2 
15.1 
16.4 
18.9 
21.0 
23. 
24.9 
23.6 
21.3 
19.9 
16.4 
13.5 
11.6 
9.9 
7.9 
9.9 
4.1 
4.3 
3.7 
9.5 
6.4 
7.9 


39 

90 
539 

1,015 
1,509 
2,027 
2,576 
3,194 
3,765 
4,424 
5,120 
5,986 
6,707 
7,620 
8,623 
9,749 
11,029 
12,520 
13,374 
,326 
15,411 
16,691 
17,942 
19,702 
19,609 
20,715 
22,116 
23,970 
25,165 
26,648 
28,589 
31,361 
33,891 


16.6 
13.9 
10, 


-3,6 
-9.1 
-13.9 

-19.9 
-28.1 
-38.6 
-91,1 
-98.3 
-69.9 
-73.9 
-80.1 
-81.2 
-79.9 
-69.3 
•62.2 
-99,7 
-90.7 
-46.1 
-44.4 
•41,9 


24,9 
23.3 

19.3 
16.1 
12.3 
7.5 
4.1 
1.2 
-3.3 


3.4 
4.9 
8.9 

10.2 
9.9 
7.9 
6.4 
9.6 
9.9 
4.9 
4.0 
4.4 
4.7 
4.3 
4.9 
3.9 
4.3 
4.8 
4.7 
3,1 
1,0 
1,1 
6,0 
9,3 
13.9 
14.1 
2.7 
6.4 
7.3 
9.9 
9.4 
6.8 


PORTLAND,  HAINE 
1019  HB 


13,5 

14,7 
16,1 


4.1 

3.6 

1.9 

.1 

-1.6 
-3.8 
-6.4 
-9.4l 
-12.6' 
-16.1;  • 
-20.8  ' 
-26.3;  ■ 
-32.6;  . 
-39. 5|  . 
-47.0, 
-94.2 
-96.8 
-95.9 
-54.7 
-55.6; 
-96.5 
-57.3 
-37.2 
-97.1, 
-56.8 
-55.41 
-94.1' 
-93.1; 
-91.9 
-48.4 
-43.0 


-4.6 
-7.2 


•9.1  27 

-12,0  27 

-14,4,  27 

-17,1;  28 

-20.41  28 

-24.6'  2S 

-29.il  29 

-33.91  29 

-39.1;  27 
27 


-48.3 


24.4 
29.8 


26.3 
23.2 

20.0 


12.4 
13.7 
19.1 
17.3 
19.1 
19.0 
19.9 
19.7 
17.1 
14.9 
13.7 
10.9 
8.4 
6.3 


966 
101 
929 

971 
1,440 
1,936 
2,459 
3,018 
3,601 
4,232 
4,893 
5,619 
6,391 
7,243 
9,176 
9,219 
10,409 
11,820 
12,659 
13,639 
14,793 
16,207 
17,614 
18,495 
19,425 
20,568, 
21,967 
23,782 
24,934l 
26,397 
28,212 
30,912 
33,272 


■18.7 
-24.4 
-30.9 


-94. 
-58. 

•  98.2 

-56.4 

-96.2 

-97.3 

-98.1 

-98.1 

•58.5 

-99 

-98.4 

-97.4 

-96 

-94.0 

-i\A 

•43.5 


-41 
-47.9 


11.8 
12.0 


316 
125 
549 

999 
1,492 

1,944 
2,460 
3,013 
3,999 
4,217 
4,876 
5,596 
6,364 
7,216 
8,147 
9,198 
10,379 
11,786 
12,629 
13,610 
14,779 
16,197 
17,610 
18,494 
19,429 
20,979 
21,997 
23,919 
24,979 
26,403; 
29,293 
31,009 


3.4 

9.4 
9.4 
4.3 
2.4 
-.2 
•  3.3 
-6.7 
-10.6 
-14,9 
-19.7 
-25.1 
-31.4 
-38.7 
-46,9 
-94.7 
•  98.3 
-96.9 
•99.1 
-99.1 
-96.4 
-57.0 
-97.9 
-97.9 
-97.4 
-96.9 
-99.7 
-94.7 
-93.x 
-49.9 
-44. 


9 

17 

0 

16 

•2 

24 

-6 

2t 

-9 

3C 

12 

29 

14 

2t 

19 

2! 

22 

2« 

27 

2« 

32 

29 

37 

29 

43 

29 

49 

29 
29 
28 

28 
29 
29 
29 

30 
30 
30 
31 
32 
34 
01 
03 
04 
07 

9.4 
10.9 
U.3 
13.2 
15.6 
17.4 
17.1 
19.5 
14.1 
12.1 
10.0 
9.3 
8.8 
8.1 
6.0 
4.0 
2.5 


•9.5 

•7.6 
-10 
-12 
-16.0 
-18.9 
-22.1 
-29.6 
-29.3 
-33.8 
-39.9 
-45.6 
•50.4 
-51, 
-50, 
•  49.9 


-9.9 

-9.3 


-13. 6i  10 

-16. 6i  32 

-20, 6|  32 

23, el  27 

29.0;  29 


30  6 
30  6, 
30  7 
30  8 
30l  9, 
30  U 
30  12 
30  13 
30  14 
29  15 
29  17 
29  18 
29  19 
29;  20 
29  21 
29l  23 
29  24 
29  26 
29  29 
26  3u 
19  33 
12  35 
9    36,874    -42.3 


■31 
-34.9 

-37.7 
-41.8 
-44.3 
-47.4 


•50.4 

-90.9 

-51. 

-51. 

•51.5 

•51. 

•52. 

-53. 

•93. 

•92.9 

•49.7 

•45,9 


See   refereace   oote  at  eod  of   table 


RAWINSONDE  DATA 


SALEHj  OREG. 
lOU  MB 


SALT  l»KE  CITY»  UTAH 
869  MS 


11 

en  ■ 


SAN  OIEGa>  CALIF, 
1000  MS 


SAN  JUAN,  P. 
lOU  MB 


SAN  NKOLAS,  CALIF. 
»95  MB 


SURFACE 
1000 
950 
900 
8S0 
800 
7J0 
700 
650 
600 
550 
500 
450 
".OO 
350 
300 
250 
200 
175 
150 
125 
100 
90 
70 


61 
l»6 
965 

1.007 
U«67 
1>952 
2<<.61 
3.0O3 
3.577 
«.193 
<>,e*9 
5.561 
6.323 
7.172 
8.099 
9.136 
10.320 
.731 
12.573 
13,553 
1'..716 
16.134 
17,550 
18,397 
19,376 
20.530 
21.936 
23.7*7 
,896 
26,317 
28,150 
30.819 


,4 
-2.1 
-4.7 
-7.0 
-9.6 
-12.8 
-16.8 
-21.3 
-26,5 
-32, 
-39,6 
-47,3 
-54. 
-58.6 
-57.0 
-59.2 
-59. 
-56.4 
-56.9 
-56.3 
-56.6 
-97.6 
-58. 
-58.3 
-57.6 
-96, 
-53.5 
-46.5 


1,2  21 
-1.5  21 
-4.1  23 
-7.1 

-12. 1|  23 

-16. 

-19.9 

-23.8 

-27.2 

-29.9 

-36,2 

-40,6 


2.3 

3.8 

4.6 


7.2 
5.6 
4.7 
3.4 
1.0 
.5 
1.3 
2.2 
2.0 


1,288 
124 
551 

1,001 
1,473 
1,971 
2,491 
3,048 
3,632 
4,259 
4,920 
5.637 
6.411 
7,259 
8,191 
9,232 
10,420 
11,838 
12,681 
13,659 
14,808 
16,217 
17.621 
18,461 
19,427 
20.566 
21.993 
23.749 
24,899 
26.329 
28.189 
30.879 
33,307 


7.8 
5.9 

1.8 
-2.1 
-6.1 
■10.2 
■  14.9 

•  19.2 
■24,6 
■31.2 
■38.5 
■46.7 
■93.9 
■57.7 

•  57.5 

•  56.9 

•  57.5 
•58,3 
•58.1 
•58.8 
•59.5 
•60.1 
■60.4 
■59.1 
■57.4 
-94.8 
•90.6 
■43.2 
-39.6 


•8.1 
-11.1 
■19.3 


12.7 
14.9 
13.5 
13.1 
12.9 
11. 1 
8.3 
7.3 
4.2 
2.6 


124 
126 
956 

1,009 
1.489 
1,987 
2,516 
3,080 
3,676 
4,319 
4.993 
5.729 
6.316 
7.384 
8.334 
9.399 
10.604 
12.029 
12.862 
13.924 
14.969 
16.353 
17,730 
18,553 
19,502 
20,629 
22,014 
23.820 
24.978 
26.413 
28.293 
30.999 
33,478 


10.9 
9.9 


-19.9 

-26,7 

-34.1 

.4:2 

-51.1 

-58.9 

-60 

•  59.5 

•  59.8 
•61 
•62 
•62 
•62.5 
-61.6 


•99.0 
■91 


-13,4 
-16.6 


-31.0 
-36.1 
-41.8 


12.7 
13.9 
19.4 


23.9 

24.9 

29.2 

22.8 

16.5 

12.5 

8.1 

4.8 

2.0 

1.9 

1.6 

3.0 

5.3 

9.2 

16.9 


130 
575 
1.046 
1.935 
2.048 
2,987 
3,162 
3,766 
4,419 
5.109 
5.869 
6.679 
7.582 
8.570 
9,677 
10,938 
12,414 
13,262 
14,211 
15,299 
16,598 
17,878 
18,691 
19,964 
20,676 
22,064 
23,984 
25,064 
26,993 
28,494 
31,294 
33,761 


24.6 
24.0 
21.4 
18.7 
16.0 
13.8 
10.9 
7.8 
9.2 
2.3 
-1.4 
-5.8 
-10.9 
-16.9 
•23.9 
■32.2 
•41.9 
-52.9 
■  59.4 
-66.2 
.71.9 
-76.3 


-73,7 
-67.9 
•62.6 
-59.1 

•  94.0 

•  50.3 
-45.8 
•41.0 
-36.3 


-22.0 
-25.6 
-29.7 
-35 

-41.0 
-48.1 


1.4 
3.6 
5.1 

4.9 


1.8 
3.7 
6.0 


25.3 
25.1 

24,7 
19.6 
11.7 
4,3 
2,6 
4.2 
6.6 
7.5 
6.5 
4.1 
2.0 


174 
127 
599 

1,012 

1,486 

1,991 

2,921 

3,083 

3,679 

4,314 

4,993 

5,722 

6,911 

7,371 

8,318 

9,375 

10,577 

11,991 

12,822 

13,791 

14,918 

16,300 

17,673 

18,494 

19,444 

20,972 

21,996 

23,762 

24,921 

26,359 

28,243 

30,967 

33,438 

35,807 


11.7 
10 


3.4 
-.4 
-4.5 
-9.5 
-14,5 
-20.6 
-27,3 
-34.9 
-43.3 
-52.5 
-59.8 
-61.5 
-60.0 
-60.9 
•62.5 
•63.3 
-62.8 
-62,4 
•62.0 
•60.5 

•  57.4 
-94.8 
-51.3 

•  46.9 
•40.6 

•  33,6 
•30,0 


29 
29 

-21.1!  29 
-24. 6i  28 
-28.51  28 
-32. 2I  29 
-36.91  29 
-42.9  29 
-49.0!  27 
-56, 2|  2b| 


-63.71 
-67,7 


5,4 
7.3 
9.8 


14.1 
15.7 


21.1 
21.9 
23.0 
21.8 
20.9 
16.9 
11.1 
6.9 


1.3 
1.9 
3.6 
6.4 
9.1 
16.4 
21.1 


SAULT  STE  MARIE, 
990  MB 


SMAN  ISLAND, 
1011  MB 


SURFACE 
1000 
950 
900 
890 
800 
750 
700 
690 
600 
550 
500 
450 
400 
35U 
300 
290 
200 
175 
150 
125 
100 
80 
70 
60 


221 

136 
590 
985 
1,446 
1,930 
2,439 
2,987 
3,561 
4,182 
4,839 
5.552 
6,318 
7,162 
8,099 
9,125 
10,312 
11,731 
12,580 
13,569 
14,742 
16,172 
17,596 
16,445 
19,426 
20,586 
22,009 
23,891 
25,022 
26,461 
28,327 
31,023 
33,422 


-3.2 

-5.6 
-8.7 
'12.5 
'16.8 
'21.4 
■26.9 
'32.8 
'39.7 
■47.3 
'94.2 
'56.7 
•  99.1 
'53.4 
'53.8 
'59.1 
'99.7 
'56.1 
'56.2 
■95.8 
•55.1 
■54.1 
■53.3 
■51.8 
■49.1 
■44.0 
■  39.9 


.6 

1,8 
4.0 
5.3 

6.9 

8.6 

10.3 

11.2 

12.5 

13.3 

15.3 

17.5 

19.9 

22.4 

24.1 

24.9 

21.4 

18.3 

16,3 

12.9 

10.5 

8.8 

8.1 

5.1 

3.1 

2.0 

1.8 

1.4 

1.5 

2.2 

6.2 


98 

12 

'r2l 
890 
1.299 
1,770 
2,265 
2,791 
3,347 
3,943 
4,581 
5,274 
6,019 
6,842 
7,748 
8,770 
9,963 
11,420 
12,290 
13,294 
14,490 
15,926 
17,369 
18,227 
19,215 
20.396 
21.823 
23.678 
24,953 
26,293 
28.157 
30.908 
33,165 
35,413 


.9 

-1.9 
-4.6 
-7.1 
-9.6 
•12.3 
-14.7 
•17.6 
-20.8 
-24.4 
-28.5 
-33.1 
-38.4 
■44,2 
-48.9 
-49.9 
-90.3 
■50.6 
-50.5 
■51.3 
■52.3 
-53.1 
■53.7 
■53.9 
■53.6 
■93.1 
-92.9 
-93.1 
-52.9 
-51.5 
-48.4 
-45.3 
-42.5 


-27.6 
-32.1 
-36.9 


4.9 
5.2 

6.9 
7.0 
9.1 
9.7 
10.1 
12.0 
14.6 
12.3 
18.2 
18.1 
17.0 
16.4 
14.4 
13.1 
10.9 
9.9 
9.0 
7.8 
6.4 
3.0 
1.9 


79 
122 
962 

,016 
,496 
,003 
,537 
,104 
,702 
,342 
,016 
,755 
,543 
,414 
.368 
,439 
,650 
,080 
,917 
,696 
,031 
,418 
,785 
,602 
,346 
.676 
.066 
.899 
.062 
,510 
,405 
,144 
,634 
,060 


•3.2 

-7.4 
-11.6 


-3.7!  -19.0 
-8.7  -23.5 
-28.6 


7.4 
8.7 
10.8 
11.8 
13.0 
14.6 
17.8 
20.6 
24.6 
27 
29 
27 

25.3 
20.3 
19.3 
10.6 
6.3 
4.6 
4.2 


16.4 
20.1 


720 
123 
942 
987 
1.493 
1.942 
2.494 
3,000 
3,572 
4,190 
4,842 
5,596 
6,314 
7,162 
8.087 
9,121 
10,304 
11,723 
12,572 
13,598 
14,727 
16,152 
17,572 
18,422 
19,403 
20,557 
21,963 
23,776 
24,925 
26,339 
28,187 
30,919 
33,311 


9.1 

3,1 

.0 
-3.0 
-6.3 
-9.9 
-13.4 
•17.4 
•21.9 
-27.1 

•  33.2 
•40.2 
-47.9 
-54.5 
•56,9 
•95.4 
-94.3 
-54.7 
-59.4 
-96.1 
-99,5 
-96.4 

•  97.7 
-98.3 
-97.9 
-57.3 
-96,0 
-93,4 
-47.3 
-40.3 


-3.5 
-5.9 

-8. 
-U. 
-16.1 
-20.4 
-25.5 
-31,1 
-36,5 
-41,1 
-45.1 


12.2 

14.4 
14.9 
14.7 
15.6 
17.2 
15.0 
13.9 
11.9 
9.2 
7.0 
9.9 


3.8 
4.5 
9.9 

9.9 
5.2 

3.9 
3.9 
2.9 

1.0 

1.9 

3.9 

6.2 

8.1 

9.9 

13.1 

16,2 

20.9 

23.6 

23.4 

22.1 

18.2 

9.9 

2.2 

2.0 

4.0 

4.7 

6.9 

6.7 

4,8 

2.9 

.4 

3.1 

2.9 


TOPEKA,  KANS. 
983  MB 


TRUK,  CAROLINE  IS. 
1011  MB 


TUCSON,  ARIZ. 
923  MB 


SURFACE 
1000 
990 
900 
890 
800 
790 
700 
690 
600 
590 
500 
450 
400 
350 
300 
250 
200 
175 
ISO 
125 
100 
80 
70 


8 
142 
585 

1,044 
1,527 
2,035 
2,572 
3,138 
3,740 
4,380 
9,065 
5,806 
6,606 
7,484 


16,7 
16.1 
12.5 
8.5 
2.9 


30 


30 
301 

30l  9,529 
30' 10,759 
30  12,206 
30  13,051 
'"  14,017 
15,144 
16,498 
^0  17,833 
30  16,632 
30  19,564 
30  20,682 
30| 22,074 
29  23,905 
28. 25,083 
26  26,546 
21  28,470 
lOl 31,226 
6l 33,676 


-11.1 

-16.7 

-22.8 

-29.9 

-38.1 

-47.0 

-55.6 

-57,9 

-60. 

-63. 

-67. 


■44.1 
■38.0 
■33. 


■26.2 
-29.7 


1.2 
3.2 

3.6 

1.9 
2.1 
3.4 

4.9 

6.7 

7.5 

9.4 

10.5 

12.1 

14.5 

16.9 

20.5 

24.2 

27.9 

36.1 

37.1 

35.7 

29.0 

22.0 

14.0 

10.2 

5.7 

3.3 

2.5 

1.2 

.4 

1.1 


268 
123 

551 
998 
1,470 
1,968 
2,495 
3.092 
3.638 
4.270 
4.940 
5.665 
6.445 
7,302 
8,242 
9.292 
10.497 
11.901 
12.738 
13.709 
14.859 
16,264 
17,661 
16,493 
19,492 
20.985 
21.977 
23.765 
24.943 
26.368 
29.233 
30,979 


9.7 

8.6 

7.2 

6.0 

3.4 

.2 

-3.7 

-7.7 

■12.2 

■17.0 

■22.6 

■29.2 

■36.5 

•  44.8 
•53.4 
■59.2 
■59.6 
■57.7 
-57.5 
■99.0 
■60.0 
■60.6 
■61.1 
•60.8 

•  59.7 
-57.1 
-55.6 
■53.3 
-49.2 
■43.1 


3.3 

1.1 
-2.1 
•6.3 
•».4 
■12.4 
-16.2 
-20.8 
-26.1 
-31.0 
-35.3 
-40.8 
•46.2 


13,2 
14.5 
17.0 
19,0 
18.4 
17 

14.7 
13,9 
11.1 
9.2 
7.1 
9.3 
4.0 
2,6 
3 

3.0 
5.7 


99 

591 

1,024 

1,918 

2,037 

2,983 

3,164 

3,776 

4,434 

5,127 

5,895 

6,711 

7,626 

8,627 

9,750 

11.027 

12.516 

13,369 

14,320 

15,404 

16,681 

17,933 

18,691 

19,592 

20,700 

22,100 

23,99ll 

23,142 

26,620 

28.553 

31.319 

33,773 


28.1 

27,0 

23,3 

20.8 

18,3 

16.3 

13.8 

10.7 

7.4 

3.5 

.0 

-3.9 

-8.5 

-14.1 

-20.5 

•26.8 

•39.2 

-51.5 

-59.7 

-66,2 

-74,1 

-80,7 

-81.2 

-76.6 

-69.5 

•  62.0 

•  56.1 
•51,6 
-48.6 
-45.2 
-42.1 
-37.1 

•  34.5 


•  8.3 
-12.4 


-35.6 
-43.7 
-53.2 


9.1 
7.6 
6.6 
9.8 
4.9 
4.2 
3.4 
3.1 
3.5 
9.0 


6.6 
6.3 
4,2 
3.1 
1.9 
9 


789 

104 

9»0 

997 

1,481 

1,989 

2,917 

3,089 

3,680 

4,317 

4,993| 

5,730 

6,513 

7,385 

8,335 

9,397 

10.608 

12.034 

12.873 

13.840 

14.980 

16,362 

17,733 

18,591 

19,497 

20,619 

22,005 

23,817 

24,960 

26,420 

28,303 

31,043 

33.512 

35.932 


12.1 

-4.3 

16 

16.4 

-3.9 

21 

13.7 

-5.9 

21 

10.1 

-8.( 

29 

6.6 

-11. i 

24 

3.1 

-14.6 

24 

-.5 

-18.6 

29 

-4.4 

-21,6 

26 

-8.8 

-26.9 

27 

■14.0 

-31,4 

27 

■20.0 

-36.2 

27 

26.5 

-41.; 

27 

■33.7 

-47. C 

27 

■42.0 

27 

50.9 

27 

57.7 

27 

■59,0 

27 

59,0 

27 

60.6 

27 

62.7 

26 

63.5 

26 

64.0 

27 

63.6 

27 

62.3 

30 

59.7 

94 

56,6 

30 

54.4 

28 

51.3 

28 

46.3 

27 

39.9 

21 

34.5 

21 

29.4 

2.2 
2.2 

3.0 
9.4 
6.1 
8.9 

9.6 

11.7 

13.9 

19.1 

17 

19.8 

20.9 

23.9 

26.7 

29.7 

25.4 


9.9 

15 
19.1 


100 

142 

573 

1.021 

1,495 

1.993 

2.518 

3.081 

3.672| 

4,3111 

4,98i 

5,71« 

6,501^ 

7,36T 

9,31^ 

9,369 

10,57i 

1 1 .  99 II 

12.926 

13.79-^ 

14. 92^ 

16.32d 

17.7011 

18.529 

19.496 

20.619 

22.006 

28  23.803 

28  24.953 

28  26,375 

26.239 

30.934 

33,370 

35,66l| 


7.5 

7.7 

U.l 

3.4 

-2.2 

-6.8 

-11.8 

-13.7 

-18.7 

-21.6 

-4.9 

-24,8 

-9.4 

-28,9 

-32,7 

-36.6 

-43.3 

-49.2 

-60.9 

-59.5; 

-99.7 
-61.3 
-61.9 
-61.3 
-60.9 
-61,2 
-60.8 
-58.7 
-36.7! 
-54.2: 
-49.81 
-43.0 
-37.81 
-32.41 


1.0 
1.6 
5.3 

5.0 

4.1 

5.2 

6,0 

7.7 

9.7 

10.8 

12.1 

12.9 

14.1 

15.5 

17.2 

17.9 

20.2 

22.9 

20.9 

19.7 

18.6 

19.9 

12.6 

10.7 

6.4 

4.1 

2.0 

2.0 

3.2 

4.4 

7.1 

13.3 

19.1 


cfereace  note  at  eod  ot    table 


RAWINSONDE  DATA 

Average  monthly  valuei 


APRIL   1969 


VICTORIAi    TEXAS 
1009  Hi 


MAKE    IS,<    PACI'IC    IKEA 
1017    H« 


WALL'PS    :S.<    VI.    NASA 
1017    HB 


MASHINETQN   DULIES    INT. 
1007   H> 


WAVC«OSS< 
1009   NB 


>3 

Ul 
999 

1.012 

1<«96 

2<009 

2.9»J 

3<1U 

3/713 

'..3S9 

5.039 

5.7SI 

6.971. 

7.4«B 

8.«0B 

I.^BZ 

10.706 

12.1«0 

12.979 

13.9*2 

15.073 

16.437 

17.780 

is.9ai 

19.su 
20.632 
22.020 
23.839 
25.009! 
26.1.93; 
28.390 
31.079 


17. 
IB. 3 
17.1 
19.3 
13.6 
12.0 
9.8 
6.3 
2.3 
-2.1 


-4.0 

-7.5 

-11.1 

-14.2 


-7.2 
'12. 
'18.3 
'24 
'31.3 
'39 
'48.8 
•97.6 
'99. B 
'60.3 
'63.0 
'66.9 
'67.9 


99.3 

'95.4 


-18.7  26 
-23.4126 
-27.5|26 
-32.5   26 

-38.1  27 
-44, Oi 26 


-49.0 


9.6 
9.3 

9.2 
9.3 

9.4 
6,9 
7.6 
9,4 
12,0 
13.3 
19.9 
17.9 
22.4 
29,9 
28,3 
31.9 
32.2 
29.9 
29.9 
19.8 
13.4 
9.8 
4.9 
2.8 
2.9 
2.T 
3,7 
9,3 
6.9 


291  19 
29  20 
28122 


29.4 
24.1 
20.4 
17, 6| 
14, 8{ 
12.4 
11.3 
B.8    ' 
9.4    . 
1.6    ■ 
-2.5    • 
-6.7    . 

■U,9    ■ 

•17,6    ■ 

■24,4    ■ 

.31,7    . 

-41.2    • 

•92.1 

•98.9 

•69.2 

•71.8 

•76.9 


13.8 
10.8 


3.2 

6.1 
9.5 

14.4 
19.9 
23.1 
22.9 
21.1 
16.4 
3.1 
1.9 


3 

142 

971 

1.022 

1.493 

1.990 

2.910 

3.068 

3.693 

''.284 

4.948 

5.678 

6.453 

7.319 

8.298 

9.313 

10.518 

11.941 

12.783 

13.796 

14,911 

16.316 

17,710 

18.540 

19,500 

20,636 

22,041 

23,879 

25,055 

26,495 

28,379 

31,108 


10.1 
11.4 
10.9 
8.7 
6.7 
4.9 
1.8 
•1.0 
-4.1 
-7.9 
■12.2 
•17.0 
•22.6 
•28.7 
•39.7 
•43.5 
•51.6 
•57.5 
■9B.2 
•97.0 
•57.5 
•59.1 
•60.3 

•  60.8 
•60.1 
•58.9 

•  57,1 
•94,0 
•52,8 
•90.6 
•47.1 
•41,1 


-18.6 
-22.4 
-27.1 
-32.3 
-36.9 
-42.8 
-4B.8 


13.6 
14.9 
19.1 


18.3 

21.1 

23.6 

22.7 

23.9 

22.1 

19.2 

14.8 

12.4 

10.5 

7.5 

5.4 

4.2 

5.1 

9.7 

7.9 


89 

145 
572 
1,019 
1,489 
1,984 
2,904 
3,099 
3,644 
4,270 
4,939 
5,698 
6,430 
7,289 
8,227 
9,278 
10.478 
11.894 
12.733 
13.708 
14.863 
16.269 
17.661 
18.493 
19.454 
20.594 
22.008 
23.836 
25,002 
26,438 
28,320 
31,026 
33,438 


7.3 

9.7 
8.0 
5.7 
3.9 
1.3 
-1.6 
-5.1 
-8.9 
■13.3 
■18.2 
■23.6 
■29.7 
■36.7 
■44.3 
■92.6 
•98.4 
•58.2 
•56.5 
•57.8 
•59.1 
•60.2 
■60.4 
-60.4 
■58.8 
■57.2 
■94.8 
■93,2 
■90.8 
■47.3 
■41.1 
•39.9 


•4,1 
-8.9 
'12.7 
'19.7 
'19.5 
'25.0 
'28.8 
'32.1 
■37.7 
•42.9 
'48.3 


44 
120 
993 

1,012 
1.490 
1.994 
2,524 
3.089 
3,677 
4,324 
4,992 
5,740 
6,923 
7,403 
8,336 
9,429 
10,693 
12.093 
12.934 
13.904 
15.046 
16.424 
17.787 
18.609 
19,593 
20.68< 
22.086 
23.923 
25.100 
26.998 
28.451 
31.187 
33.616 


13.61    11,7 


19.01 

14.9' 

12.9 

10.6 

8.7 

6.9 

3.9 

.1 

-3.9 

-8.2 

-13.2 

-18.7 

-25.3 

-32.1 

-39.6 

-48.7 

-96.7 

-96.3 

-96.1 

-60.6 

-63.3 

•64,9 

-63.6 

-62.3 

-60.3 

-57.3 

-93.2 

-92.0 

-49.3 

-49.6 


.6 

.6 

3.6 

.0 
-6.5 
10.2 


'22.2 
-25.6 

-30. 
-34.7 
-40.0 
-45.9 

-50.9 


3.4 
4.8 

6.2 

7.3 
6.9 
11.1 
13.2 
19.6 
IT.l 
17.1 
20.0 
23.1 
26.8 
30.9 
35.3 
37.4 
33,2 
30,2 
26.1 
16.9 


3.6 
6.9 


HINNEnUCCA,  NEV. 
868  HB 


VAP,  CAROLINE  IS. 
1010  MB 


1.312 

143 
967 
1.013 
1.4B1 
1.976 
2.496 
3.046 
3,626 
4,248 
4,909 
5,628 
6,398 
7,249 
8,179 
9,219 
10,407, 
11,825 


9.6 

3.6 
-.1 
•  3.8 

-7.2 

'10.8 

•14 

'19.7 


■13.4 
17.9 
'22.2 


26 


2.7 
5,2 

5,0 
6,3 


29 
29 
29 

29; 12.666' 


28 


13,6391 

14,793 

16,201 

17.606 

18.446 

19.416 

20.999 

21.990 

23.749 

24.896 

26126.308 

26: 28.196 

17   30.629 


'29. 

'31.8 

•38.9 

•46.0 

•93.4 

•98.0 

•98.6 

•97.4 

•97.4 

•96.4 

•98.1 

•98.1 

•96,9 

•99.4 

•60.2 

•99.0 

•57.7 

•55.7 

•91.6 

•49.2 


-26.01 27 
'31, 8|  26 
■37.4 
'43.2126 
■47.9)26 
!28 


9.8 
11.2 
12.6 


1.467 
129 
9*9 

1.004 

1,479 

1,980 

2,905 

3,069 

3,658 

4,289 

4,997 

5,689 

6,464 

7,329 

8,271 

,326 

,930 

,993 

,791 

,799 

,904 

,295 

,677 

,902 

,493 

,579 

,964 

,760 

,915 

,345 

.230 

.963 


4.6 
.6 
-3.1 
-6.7 
-11,1 
-16.1 
-22.2 
-26.6 
-35.9 
-43.6 
•91.6 
-58.9 
-99.3 
-96.3 
-99.6 
-60.7 
-62.1 
-62.6 
•62.4 
-62.1 
-60.9 
-96.4 
-96.2 
-93.2 
•49.0 
•42.6 


•  5.6 
-9.0 
-12.3 
-16.8 
-21.6 
-27.2 


9.2 

11.4 
12.4 
13.2 
16.0 
18.4 
18.6 
21.3 
24.1 
22.4 
20.6 
19,2 
15,9 
11.2 


12 
48 
461 
897 
1,391 
1,627 
2,327 
2,656 
3,416 
4,012 
4,645 
5,336 
6,076 
6,891 
7,787 
6,799 
9,970 
11,425 
12,305 
13,323 
14,524 
15,988 
17,447 
18,319 
19,322 
20,509 
21,946 
23,796 
24,966 
26.407 
26.262 
30.646 


.3 

1.9 
-.9 
-3.8 
-7.0 
•10.2 
•13,7 
•17,2 

•  21.0 
•29.1 
•29.7 

■  39.0 
•41.0 
•47.0 
•92.1 
•92.9 
•46.6 
•47.7 

•  47.7 
•46.6 

■  49.4 
■90.2 
•90.6 
■91.3 
■92.1 
■93.1 
■94.0 
■94.2 
■94.1 
■93.2 
■91,9 


-11.4 
-15.5 
-16.7 
-21.9 
-26.0 
-31.1 
-36.3 


2.6 
4.6 

6.0 
7.1 
7.3 
6.4 
8.4 
8.2 
8.3 
8.7 
10.4 
10.7 
10.7 
11.8 
12.2 
11.9 


14 

101 

947 

1.023 

1.916 

2.032 

2.969 

3.196 

3.764 

4.427 

5.127 

5.889 

6.707 

7,620 

8,621 

9,741 

11,016 

12,500 

13,351 

14,301 

15,384 

16,663 

17,919 

16,673 

19,979 

20,686 

22,079 

23,922 

29,119 

26,593 

28,526 

31,304 

33,762 


26.6 
27.3 
23.2 

20.2 

17.7 

19.6 

13.4 

10.8 

8.2 

4.4 

.6 

-3.9 

-8.9 

-13.9 

•20.7 

-29.3 

-39,6 

-92,1 

-99.0 

-66.4 

-74.0 

•80.3 

-81.9 

-76.2 

•69.1 

-62.6 

-97.6 

•92.1 

-49.2 

-45.1 

•41.7 

-37.0 

-33.4 


8.4 

7.3 

6.2 

5.4 

4.7 

4.9 

4.6 

3.3 

3.3 

4.3 

4.0 

3.1 

2, 

9.1 

7.3 

9.9 


10.7 
11.9 


1,198 
126 
991 

1.000 

1,476 

1,977 

2,901 

3,060 

3,643 

4,277 

4,941 

5,672 

6,448 

7,308 

8,247 

9,297 

10,497 

11,919 

12,760 

13,730 

14,876 

16,276 

17,672 

18,907 

19,471 

20,611 

21,996 

23,807 

24,969 

26,405 

26,296 


4.9  -2.9  27 


-6.4 

-6.8 
-11.5 


■11.9 
■17.0 


-27.4 

-32.2 

-36. 

-42.3 

-46.1 


'60.0 
'60.0 
3 

'60.4 
'97. 
96.1 
•53.7 
•49.6 


l.T 

1.2 

.7 

1.9 

3,6 

9,9 

8.0 

10.0 

10.9 

12.9 

14.6 

17.7 

20.7 

21.2 

19.8 

16.1 

16.9 

13.9 

10.9 

7.9 

4.4 

2.9 

1.4 

1.2 

1.9 

4.4 


131 
91 
927 

990 
1,473 
1,979 
2,906 
3,073 
3,663 
4,309 
4,976 
5,714 
6,468 
7,361 
8,309 
9,398 
10,599 
11,962 
12,832 
13,799 
14.949 


6.2 

3.0 


19.0 
21.2 
27.9 
39.4, 
44.01 
52. li 
57.61 
59.2 
58.7 
99,2 


-.5   39 

-1.4    30 

-4.1    30 

-6.8' 28 

-9.5l 271 

-12.4|26| 

-17.41 27 

-20.5    27, 

-23.91 27 

-28.2! 27 

-32.0,  27] 

-37.01 27 

-42.0   27 

-48.0    27j 

27 

27 

27 

27 


4.9 
4.3 

3.9 
4.4 
9.9 
7.2 
8.2 
9.2 
10.1 
11.0 
12.1 
14.3 
17.3 
19.4 
23.2 
26.6 
24.2 


Note:  AUobservations  scheduled  at  1200,  G.C.T.  Pressures  shown  under 
station  namesare  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used 
for  rawinsonde  purposes,  "Number  of  observations"  refers  to  those  of  dy- 
namic height  only.  Although  the  number  of  temperature  observations  at  any 
given  pressure  surface  is  usually  thesameas  for  height,  it  is  possible  for 
temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  ob- 
servations. Dew  Point  averages  are  limited  to  those  observations  with 
temperatures  warmer  than  -40*C.  Observations  of  wind  speed  and  di- 
rection arc  sometimes  lost  due  to  limiting  angles,  i.e.,  elevation  angles 
less  than  6"  above  the  horizon,  or  any  obstruction  above  the  horizon. 
The  temperature  and  wind  values  are  based  on  1 5  or  more  observations  at 
thesurfaceor  5  observations  at  a  standard  pressure  level  for  temperature 
and  10  for  wind.  Dew  Point  data  are  not  published  for  standard  pressure 
surfaces  for  which  less  than  5  observations  are  available.  Dew  Point 
data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over 
water.  Unless  otherwise  indicated,  they  are  obtained  from  carbon 
hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by 
rawinaondcs;  dynamic  height  (geopotential)  in  units  of  .98  dynamic  meter, 
temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in 
tens  of  degrees  and  meters  per  second. 

"  Rawinsondesat  this  station  were  equipped  with  hypsometers  to  permit 
more  accurate  evaluations  of  pressure,  and  consequently  height,  at 
pressures  lower  than  50  mb.  These  rawlnsondes  were  carried  aloft 
by  special  high  altitude  balloons.  In  an  effort  to  consistently  reach 
higher  altitudes. 

+    Observations  for  these  stations  are  scheduled  at  0000  O.  C.  T. 

T      Dew  Point  temperatures  are  baaed  on  a  minimum  of  S  observations. 
Therefore, due  to  the  lesser  number  of  Dew  Point  observations  at 
the  higher  levels  comparison  with  dry-bulb  temperatures  should 
be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
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SOLAR  RADIATION  INTENSITIES 

Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun* 


APRIL   1969 


Sun's  zenith  distance 


78.r      7s.r      70.r      eoa 


60.0*         70.7*  75.7*         78.7' 


ALBUQUERQUE,  N.  MEX. 


Apr. 

4 

5 

6 

7 

8 

9 

10— 
12— 
13— 
14— 
IS- 
IS— 
20— 
21— 
22— 
23— 
24— 
25— 
26— 


29— 
30— 


Aver- 
ages 


0.75 
.76 


0.90 
.89 

(.68) 


1.04 
1.03 
(.82) 
1.01 
1.14 
1.02 

1.07 


1.02 

.96 

1.08 


1.22 
1.22 


1.24 
1.20 

1.24 
1.17 
1.16 
1.20 
1.17 
1.18 


1.27 
1.22 


1.44 
(1.37) 
1.48 
1.47 
(1.36) 

1.38 


1.41 
1.40 
1.34 
1.41 
1.45 
1.49 


1.22 

1.24 


1.31 
1.24 


1.21 
1.21 

1.22 

1.14 
1.18 
1.18 
1.20 

1.25 
1.15 


0.99 
.97 


1.02 
1.05 

1.03 

.85 
.90 

.99 

1.08 
.89 

.98 


0.80 
.84 


.92 

.66 

.78 


(.62) 


.74 

.55 
.63 


OMAHA,    NEBR. 


Apr. 

6 

10 

11 

19 

21 

22 

23 

24 

27 

28 

29 

30 

Aver- 
ages 


HMO. 57 
.73 


.82 

KM    .64 
HM    .59 


HMO. 66 
.82 
.73 


.91 
KS    .78 


1.05 

.92 

HM    .92 


1.17 

1.04 

HS1.14 

1.22 
HS1.12 
HM1.08 


HSl.Ol 
.82 


1.33 
1.24 
HS1.33 
HS1.32 
HS1.40 
HS1.31 

1.36 

HS1.26 


1.16 

.96 

HS1.12 

HS1.18 
HS1.12 


0.98 

.78 

HS    .90 

HS1.02 
.94 


0.72 
.48 


MADISON,    WIS. 


4.69  3.75  2.81  1.88 


1.88  2.81  3.75  4.69 


No  record;    defective  pyrheliometer 

ill! 


20 — 
21— 
22 — 


Aver- 
ages 


Apr. 

3 

11 

12 

13 

14 

15 

20 

21 

26 

27 

28 

29 

Aver- 
ages 


Sun's  zenith  distance 


AM 


78.7*         75.7*  70.r         60.0' 


707*         75.r         787' 


TUCSON,    ARIZ. 


0.85 
.89 
.87 


.75 
.84 
.89 
.83 


.83 
.86 
.86 
.91 
.86 
.80 
.98 
.94 
.94 
.91 
.92 


0.99 
1.01 
1.00 


.92 

.94 


1.06 
1.05 
1.02 
1.06 


1.06 
1.27 
1.29 


1.18 
1.16 
1.13 
1.24 
1.24 
1.18 
1.18 
1.18 


1.32 

1.33 


1.38 
1.44 

1.34 
1.34 
1.34 
1.36 
1.35 
1.32 

1.37 
1.34 
1.38 
1.43 
1.42 
1.40 
1.34 
1.39 


1.15 
1.15 


1.14 
1.12 

1.17 

1.14 
1.22 
1.16 
1.15 
1.19 
1.13 
1.20 
1.20 
1.17 
1.15 


1.01 
1.05 
1.02 


1.04 
1.02 

.96 
.92 

.98 

.97 

1.02 

.97 

.95 

.92 

.96 

1.04 

1.01 

.94 

.99 


3.65 


0.95 

.89 
.89 
.93 


.84 
.79 


.93 
.84 
.85 
.83 
.85 
.90 


BLUE   HILL  OBS. ,    MASS. 


.84 
.70 
.54 
.55 


.41 
.43 


.93 
.82 
.65 
.66 


0.89 

.96 

1.08 
.95 
.79 


.65 
.72 
.82 


Slight  haze 
Moderate  haze 
Intense  haze 
Slight  smoke 


1.10 

1.15 

1.21 

1.08 

.99 


1.12 

1.12 

.84 


1.33 
1.33 
1.30 
1.32 
1.28 


1.35 

1.34 
1.10 
1.24 
1.29 


1.13 

1.10 

1.15 

.96 

.99 

.95 

1.06 

1.13 


.91 
.95 
.75 
.78 
.82 


.82 
.65 
.65 

.55 


0.79 
.81 
.82 


.76 
.69 


0.67 
.62 


.53 
.43 


.60 
.58 


KM  Moderate  smoke 
(  )  Clouds  present 
*  Values  corresponding  to  true  solar  noon 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.      An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  above  appears 


in  the  February  1957  issue,    Vol,    8.   No     2,   page  63,   of  this  publication. 
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Chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  April. 
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B.    Temperature  Departure  from  30  -  Year  Mean  (°F  1931-60),  April  1969. 


Shaded  Areas  Normal  or  Above 
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Based  on  preliminary  telegraphic   reports 
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Chart  V.  A.    Percentage  of  Mean  Monthly  Snowfall,   April  1969. 


B.    Depth  of  Snow  on  Ground  (Inches),  7:00  a.m.  E.  S.  T.,  April  1969. 
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A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 
B.    Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 
It  is  based  on  reports  from  Weather  Bureau  and  selected  cooperative  stations. 


Chart  VI.  A.    Percentage  of  Possible  Sunshine,  April  1969. 


B.    Percentage  of  Mean  Monthly  Sunshine,  April  1969. 
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A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total   number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  April  1969. 
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B.    Percentage  of  Mean  Daily  Solar  Radiation,  April  1969. 
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A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.    '  ) 
and  recorded  in  International  Pyrhelioineter  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,  April  1969.    Resultant  Winds. 
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B.    30-mb.  Surface,  1200  GMT,  April  1969.  Resultant  Winds. 


Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  Temperatures  fluctuated  considerably  but  averaged 
slightly  warmer  than  normal  over  most  of  the  Nation. 

2.  Precipitation  over  most  areas  ranged  from  50%  to 
150%  of  normal.  Some  southwestern  desert  areas 
received  more  than  twice  their  normals. 

3.  Tornado  occurrences  were  about  average,  144,  but 
they  caused  only  4  deaths.  The  16-year  average  for 
May  Is  34  deaths  from  tornadoes. 

TEMPERATURE.-- Temperatures  in  May  averaged 
slightly  below  normal  from  the  Great  Lakes  to  New 
England  and  over  the  Southland  from  Texas  to  Virginia 
and  Florida.  Near  to  above  normal  temperatures  pre- 
dominated over  most  of  the  rest  of  the  Nation.  Warm 
temperatures  persisted  over  most  of  the  western  half 
of  the  Nation  during  the  entire  month,  and  much  of  the 
Great  Basin  averaged  3°  to  1°  warmer  than  normal. 
Eastern  areas  were  especially  warm  In  the  second  and 
last  weeks  of  May. 

May  began  with  cool  temperatures  over  much  of  the 
East.  Light  frost  occurred  from  Michigan  to  New 
England  and  southward  to  West  Virginia  with  record- 
low  temperatures  in  West  Virginia  and  surrounding 
areas.  Warming  in  the  central  Great  Plains  pushed 
maximums  in  western  Kansas  to  the  middle  80's.  An- 
other batch  of  cold  air  moved  into  the  Pacific  North- 
west during  the  first  week  of  May  and  cooled  the 
northern  States  as  far  eastward  as  Minnesota.  By 
the  end  of  the  week,  warm  weather  again  predominated 
over  the  Pacific  Northwest  as  temperatures  tumbled 
sharply  over  the  Central  and  East.  The  southern  Rockies 
cooled  to  far  below  normal.  Douglas,  Ariz.,  registered 
32°  on  the  morning  of  May  7. 

By  midmonth,  the  southwestern  deserts  had  warmed 
to  100°  or  higher.  Blythe,  Calif.,  registered  103°  on 
the  13th.  In  contrast  to  the  warming  trend  over  the 
West  and  Central,  a  deep  northwesterly  current  cooled 
the  East.  Frost  occurred  in  the  northern  and  central 
Appalachians  on  1  or  2  mornings.  The  temperature  at 
Bristol,  Tenn.,  on  May  13  was  32°.  On  the  15th  and 
16th,  cold  air  spilled  Into  the  northern  Great  Plains 
holding  afternoon  temperatures  In  the  50 's;  maximums 
had  reached  the  80' s  and  90' s  in  this  region  a  few  days 
earlier.  The  warm  air  spread  eastward,  reaching  the 
Northeast  by  the  17th,  when  Boston,  Mass.,  registered 
87°. 

The  warming  trend  continued  west  of  the  Rockies  in 
the  4th  week  of  May,  with  90°  readings  common  as  far 
north  as  Seattle,  Wash.,  and  with  readings  above  100° 
in  the  southwestern  deserts  almost  every  day.  Parts 
of  the  Great  Basin  averaged  7°  above  normal  during 
the  4th  week.  Cold  air  pushed  southward  east  of  the 
Rockies.  Frost  damaged  strawberries  in  Minnesota. 
The  winter  chill  extended  from  the  western  Great 
Lakes  to  New  England. 

In  the  last  few  days  of  May,  a  southerly  current 
warmed  the  West  as  far  north  as  the  Canadian  border. 
The  warm  air  moved  eastward  with  Pierre,  S.  Dak., 
registering  105°  on  the  28th  and  Marquette,  Mich., 
recording    100°    on   the   29th.    On   the    31st,  cooler  air 


from  the  Pacific  Northwest  was  lowering  temperatures 
in  Montana  and  Wyoming. 

PRECIPITATION.--May  began  with  widespread  showers 
over  the  Upper  Mississippi  River  Valley  and  with  tor- 
nadoes and  hailstorms  dotting  the  southern  Great  Plains, 
Numerous  hailstorms  and  27  tornadoes  occurred  In 
Texas  in  the  1st  week  of  May.  Hail  as  large  as  base- 
balls pelted  the  southern  part  of  the  State.  Seven-inch 
rains  caused  major  flooding  In  the  Upper  Trinity  and 
Upper  Brazos  River  Basins  in  north-central  Texas. 
Four  persons  were  drowned  and  property  damage  was 
estimated  to  exceed  $5  million. 

Rain  began  on  the  eastern  slopes  of  the  Colorado 
Rockies  late  on  the  4th  and  continued  until  the  morning 
of  the  8th.  Storm  totals  exceed  10  inches  over  most  of 
the  area  from  Estes  Park  to  about  25  miles  southwest 
of  Denver  and  12  inches  in  some  localities.  Heavy 
snow  fell  in  the  higher  Rockies  and,  later  in  the  period, 
in  the  lower  mountain  areas.  Numerous  rock  and  land 
slides  occurred  In  the  mountains  and  severe  flooding 
occurred  along  the  South  Platte  River.  The  rock  and 
land  slides  blocked  roads  and  disrupted  communications. 
Isolating  some  communities.  Local  flooding  continued 
along  the  South  Platte  River  until  the  crest  reached 
the  State  line  on  the  12th. 

Rain  fell  in  39  States  on  May  7  and  tornadoes  struck 
Illinois,  Indiana,  Ohio,  Kentucky,  and  Mississippi  on  the 
8th  and  10th. 

In  the  early  evening  of  May  8,  a  tornado  in  the  Tappan 
Lake,  Ohio,  area  topped  20  trees,  damaged  dwellings, 
destroyed  homes,  killed  1  person  and  Injured  21  others. 
Another  tornado  In  Ohio  Injured  26  persons  on  the  10th. 
More  heavy  thundershowers  drenched  the  southern  Great 
Plains  at  midmonth  and  twisters  hit  scattered  localities 
from  Texas  to  Wisconsin  and  In  the  Ohio  River  Valley. 
Most  of  these  tornadoes  caused  only  light  property 
damage.  Violent  weather  struck  the  central  Great  Plains 
late  in  May  with  tornadoes  In  Kansas  and  hall  in  Min- 
nesota. 

Only  light  rains  occurred  In  the  Great  Basin  in  May. 
The  inch  that  fell  at  Las  Vegas,  Nev.,  is  10  times 
their  normal.  Many  desert  areas  received  several 
times  their  May  normals. 

Precipitation  averaged  above  normal  over  most  of 
Washington  and  Oregon,  near  normal  over  the  northern 
and  central  Great  Plains  and  eastward  to  the  Atlantic 
Ocean,  and  above  normal  over  north-central  Texas, 
western  Louisiana,  and  Alabama.  The  pattern  was 
especially  uneven  In  parts  of  Mississippi  and  Alabama. 
Jackson,  Miss.,  received  only  about  1/3  of  the  normal 
May  rain,  but  Birmingham,  Ala.,  received  more  than 
3  times  the  normal.  Tampa,  Fla.,  received  more  than 
twice  the  May  normal,  while  nearby  Orlando  had  less 
than  half  the  normal  for  that  location. 
Among  the  Interesting  statistics  for  May  are: 

Red  Bluff,  Calif,:     First  May  in  41  years  and  second  in 

94  years  with  no  rain. 

Roswell,  N.  Mex.:     Least  May  rainfall,  0.10  Inch,  In 

24  years. 

Birmingham,  Ala.:     Most  May  rainfall,  11.10  Inches, 

in  77  years. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


Temperature 

Precipitation 

STATE 

Monthly 

BxtiemBS 

Monthly  extremes 

Station 

1 

2 

« 
& 

SUtion 

1 

S 

a 

Station 

Greatest 

SUtion 

Least 

°F 

'F 

In. 

Jn. 

Alabama 

3  Stations 

95 

25+ 

2  Stations 

33 

10+ 

Sayre 

12.23 

Gainesville 

1.57 

Alaska 

Annette  WBAP 

87 

23 

Barrow  WBAP 

0 

13 

Whittier 

23.19 

Ninilchlk  5NE 

T 

Arizona 

Willow  Beach 

114 

31 

Lukachukai 

15 

8 

Cibecue 

3.01 

3  Stations 

.00 

Arkansas 

2  Stations 

95 

31+ 

Calico  Rock 

31 

11 

De  Queen 

10.79 

Melbourne  SWNW 

.28 

California 

Death  Valley 

115 

31 

White  Mountain  2 

8 

5 

Mt  Baldy  Notch 

3.20 

108  Stations 

.00 

Colorado 

Rocky  Ford  2ESE 

97 

27 

3  Stations 

16 

9+ 

Evergreen 

10.94 

3  Stations 

T 

Connecticut 

Norwalk  Gas  Plant 

97 

30 

Coventry 

23 

6 

Shuttle  Meadow  Resvr 

5.68 

Bulls  Bridge  Dam 

2.68 

Delaware 

4  Stations 

93 

30+ 

Mil  ford  2WSW 

36 

12 

Dover 

3.70 

Selbyvllle 

.90 

Florida 

Avon  Park 

97 

31 

Fountain  3SSE 

40 

12 

Pompano  Beach 

13.99 

Winter  Haven 

.88 

Georgia 

Thomaston  2S 

96 

31 

Blairsville  Exp  Sta 

33 

12 

Brooklet  IW 

12.68 

Danville 

1.85 

Hawaii 

Kahului  WBAP 

91 

31+ 

Mauna  Loa  Slope  Obs 

29 

8+ 

Kahana  883 

32.94 

9  Stations 

.00 

Idaho 

Bruneau 

97 

23 

Galena 

15 

3+ 

Sandpoint  Exp  Sta 

3.64 

4  Stations 

.00 

Illinois 

2  Stations 

95 

29 

3  Stations 

32 

12+ 

Harrisburg 

8.36 

Springfield  WBAP 

.96 

Indiana 

do 

94 

30+ 

Covington  4NE 

28 

11 

Tell  City  Power  Plant 

6.46 

Terra  Haute  8S 

1.72 

Iowa 

4  Stations 

93 

27 

2  Stations 

27 

12+ 

Waterloo  WBAP 

6.76 

Rockwell  City 

1.89 

Kansas 

Junction  City 

97 

29 

do 

33 

11+ 

2  Stations 

8.96 

Imperial 

.78 

Kentucky 

Owensboro  2W 

95 

30 

do 

29 

1 

Scottsville  3SSW 

7.39 

Jackson 

1.64 

Louisiana 

2  Stations 

96 

24+ 

Ashland  2S 

44 

12+ 

Jennings 

12.09 

Beekman  3NE 

1.88 

Maine 

5  Stations 

89 

18+ 

2  Stations 

19 

3+ 

Patten  IS 

5.07 

Saco 

1.47 

Maryland 

Baltimore  WB  City 

100 

29 

Oakland  ISE 

23 

1 

Coleman  3WNW 

5.10 

Princess  Anne 

.63 

Massachusetts 

Chester  2 

95 

29 

Chester  2 

23 

6 

Chester  2 

5.47 

Haverhill 

1.00 

Michigan 

Marquette  WB  City 

100 

28 

Herman 

17 

25 

Mllllngton  3SW 

5.22 

Chebyogan  RR  Light  Sta 

.26 

Minnesota 

6  Stations 

98 

28+ 

Bigfork 

18 

12 

Hoyt  Lakes  5N 

5.84 

Hallock 

1.04 

Mississippi 

Moorhead 

99 

4+ 

3  Stations 

37 

11+ 

McHenry  5ESE 

8.22 

Pleasant  Hill 

.73 

Missouri 

2  Stations 

96 

30+ 

Berryman  6NW 

28 

11 

Lexington 

8.11 

Oldfield 

.10 

Montana 

Sonnet te  2WNW 

103 

26 

2  Stations 

15 

1 

Bozeman  12NE 

3.76 

Hinsdale  23N 

.12 

Nebraska 

Merriman 

101 

27 

Anselmo 

23 

11 

Cambridge 

8.61 

Merriman 

.52 

Nevada 

Sunrise  Manor  Las  Vegas 

108 

30 

2  Stations 

18 

4+ 

Little  Red  Rock 

1.43 

9  Stations 

.00 

New  Hampshire 

Portsmouth 

92 

17 

Mount  Washington 

8 

5 

Mount  Washington 

6.01 

Nashua  2NNW 

.93 

New  Jersey 

Atlantic  City  WBAP 

99 

29 

Sussex  ISE 

26 

6 

Lambertvllle 

4.31 

Cape  Kay  INW 

1.30 

New  Mexico 

Jal 

104 

31+ 

2  Stations 

17 

8+ 

Clovis  13N 

6.90 

Roswell  WBAP 

.10 

New  York 

2  Stations 

99 

29 

Roxbury 

20 

27+ 

Forestport 

9.99 

Hornell-Almond  Dam 

1.32 

North  Carolina 

do 

96 

30 

Grandfather  Mountain 

25 

11 

Wlllard  IN 

12.66 

Shelby  2NNE 

.85 

North  Dakota 

4  Stations 

101 

28+ 

Medora 

21 

17 

Cooperstown 

4.63 

Edmore  IN 

.36 

Ohio 

Plymouth 

96 

29 

Oberltn 

23 

1 

Charles  Mill  Dam 

7.92 

Lithopolis  2S 

1.60 

Oklahoma 

Mollis 

102 

31 

3  Stations 

36 

11+ 

Antlers  2ENE 

12.61 

Grove  IE 

.88 

Oregon 

4  Stations 

95 

23+ 

Crater  Lake  NP  Hq 

5 

4 

Valsetz 

5.47 

Whitehorse  Ranch 

.12 

Pennsylvania 

Burnt  Cabins  2NE 

98 

31 

Clermont  4NW 

20 

1 

North  East  2SE 

7.63 

Stump  Creek 

.64 

Puerto  Rico 

Dos  Bocas 

97 

13 

Cerro  Maravllla 

59 

10 

Paraiso 

30.88 

Sabana  Grande 

4.42 

Rhode  Island 

Greenville 

88 

29 

Kingston 

28 

7+ 

Woonsocket 

4.94 

Newport 

1.79 

South  Carolina 

3  Stations 

98 

31+ 

Union  8SW 

33 

12 

Yemassee  4W 

10.22 

Edisto  Island  5SW 

1.45 

South  Dakota 

Fort  Sully  8NE 

106 

27 

Kyle 

21 

11 

Wllmot  lENE 

5.35 

Union  Center 

.75 

Tennessee 

Coldwater 

95 

30 

Mountain  City  No  2 

28 

13 

Monteagle 

6.79 

Knoxville  Exp  Sta 

.97 

Texas 

Presidio 

109 

20 

Cornudas  Service  Sta 

32 

7 

Honey  Grove 

17.30 

Salt  Flat  lOENE 

.04 

Utah 

Saint  George 

102 

30+ 

Blowhard  Mtn  Radar 

20 

4 

Ferron 

1.61 

15  Stations 

.00 

Vermont 

Vernon 

89 

30 

Mount  Mansfield 

15 

6 

Mount  Mansfield 

7.79 

Bellows  Falls 

2.01 

Virginia 

2  Stations 

98 

31 

Floyd  2NE 

25 

13 

Free  Union 

5.48 

Parramore  Beach  LBS 

.16 

Washington 

3  Stations 

96 

24+ 

Rainier  Paradise  RS 

21 

2 

Palmer  3ESE 

6.68 

Wenatchee  FAA  AP 

T 

West  Virginia 

2  Stations 

96 

30+ 

2  Stations 

21 

1 

Hacker  Valley 

4.02 

Petersburg 

.75 

Wisconsin 

do 

95 

28 

3  Stations 

24 

21  + 

Coddington  IE 

7.71 

Grantsburg  IE 

.60 

Wyoming 

do 

100 

27 

Buffalo  15SW 

12 

8 

Albin 

3.03 

3  Stations 

.00 

+  And  also  on  an  earlier  date  or  dates. 

NOTE:   Dates  in  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Cllmatologlcal  Data  for  times  of  observations) . 
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HEATING  DEGREE  DAYS 


(Base   65°F.) 
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ALABAMA 

IDAHO 

NEBRASKA 

TENNESSEE 

BIRMINGHAM 

26 

3243 

2551 

BOISE 

147 

5172 

5726 

GRAND  ISLAND 

154 

6871 

6485 

BRISTOL 

113 

4765 

4143 

MUNTSVILLE 

21 

3632 

3070 

LEWISTON 

134 

5662 

5452 

LINCOLN  U 

129 

6319 

5634 

CHATTANOOGA 

48 

3699 

3264 

MOBILE 

C 

1898 

1660 

POCATELLO 

223 

7295 

6892 

NORFOLK 

171 

7419 

6931 

KNOXVILLE 

50 

4098 

3494 

MONTGOMERY 

6 

2546 

2291 

ILLINOIS 

NORTH  PLATTE 
OMAHA 

178 
140 

7270 
6485 

662  7 
6166 

MEMPHIS 
NASHVILLE 

12 
38 

3346 
3967 

3232 
3578 

ALASKA 

CAIRO  U 

27 

4049 

3621 

SCOTTSBLUFF 

219 

6709 

6698 

OAK  RIDGE  R 

48 

4221 

3817 

ANCHORAGE 

527 

10562 

10366 

CHICAGO  0  HARE 

204 

6221 

6567 

VALENT INE 

223 

7770 

7341 

ANNETTE 

^i,» 

6606 

6748 

CHICAGO  MIDWAY 

197 

6036 

6107 

TEXAS 

BARROW 

1372 

18747 

19217 

MOLINE 

172 

6666 

6369 

NEVADA 

ABILENE 

16 

2625 

2624 

BARTER  ISLAND 

1276 

18613 

18938 

PEORIA 

172 

6201 

6992 

ELKO 

225 

6742 

7241 

AMARILLO 

69 

4073 

3985 

BETHEL 

600 

12258 

12794 

ROCKFORD 

210 

6774 

6770 

ELY 

244 

7421 

7506 

AUSTIN 

1 

1613 

1711 

SETTLES 

568 

15650 

SPRINGFIELD 

130 

5852 

5411 

LAS  VEGAS 

16 

2601 

2709 

BROWNSVILLE 

0 

470 

600 

BIG  DELTA 

532 

13678 

RENO 

206 

5630 

6143 

CORPUS  CHRIST  I 

0 

975 

914 

COLO  BAY 

714 

6695 

9289 

INDIANA 

WINNEMUCCA 

194 

6113 

6608 

DALLAS 

3 

2295 

2363 

FAIRBANKS 

1.75 

14584 

14057 

EVANSVILLE 

80 

4812 

4435 

DEL  RIO 

0 

1475 

1604 

FAREWELL 

665 

14019 

FORT  WAYNE 

191 

6266 

6166 

NEW  HAMPSHIRE 

EL  PASO 

24 

2714 

2700 

GULKANA 

600 

14412 

INDIANAPOLIS 

121 

6623 

5660 

CONCORD 

369 

7502 

7306 

FORT  WORTH 

6 

2366 

2405 

HOMER 

652 

9994 

SOUTH  BEND 

226 

6371 

6379 

MT  WASHINGTON  OBS 

1022 

13340 

13214 

GALVESTON  u 

0 

1242 

1235 

ILIAMNA 

690 

11166 

HOUSTON 

0 

1301 

1396 

JUNEAU 

<.6'i 

9437 

8694 

IOWA 

NEW  JERSEY 

LUBBOCK 

45 

3605 

3576 

KING  SALMON 

642 

11450 

10935 

BURLINGTON 

169 

6369 

6081 

ATLANTIC  CITY 

150 

5382 

4797 

MIDLAND 

30 

2799 

2591 

KOTZEBUE 

803 

14524 

15469 

DES  MOINES 

159 

6988 

6769 

ATLANTIC  CITY  U 

141 

4760 

4717 

PORT  ARTHUR 

0 

1511 

1447 

MC  GRATH 

510 

14188 

14025 

DUBUSUE 

235 

7363 

7298 

NEWARK 

101 

4974 

5058 

SAN  ANGELO 

9 

2171 

2255 

NENANA 

621 

15000 

SIOUX  CITY 

165 

7363 

6912 

TRENTON  U 

98 

4868 

4968 

SAN  ANTONIO 

3 

1760 

1546 

NOME 

661 

13226 

13598 

WATERLOO 

217 

7767 

7266 

VICTORIA 

0 

1232 

1173 

ST.  PAUL  ISLAND 

872 

9964 

10473 

NEW  MEXICO 

WACO 

1 

2041 

2030 

SHEMYA 

630 

9071 

6991 

KANSAS 

ALBUQUERQUE 

64 

4575 

4346 

WICHITA  FALLS 

14 

3076 

2832 

SUMMIT 

746 

13623 

CONCORDIA 

126 

6015 

5461 

CLAYTON 

142 

6060 

5137 

TALKEETNA 

532 

11629 

11259 

DODGE  CITY 

70 

5274 

4977 

ROSWELL 

36 

3621 

3793 

UTAH 

TANANA 

533 

15338 

14732 

GOODLAND 

171 

6030 

6099 

MILFORO 

125 

6111 

6410 

UNALAKLEET 

636 

13016 

TOPEKA 

94 

5460 

5170 

NEW  YORK 

SALT  LAKE  CITY 

75 

5930 

6966 

YAKUTAT 

652 

10200 

6657 

WICHITA 

77 

5094 

4614 

ALBANY 
BINGHAMTON 

284 
292 

6662 
7167 

6830 
7187 

WENDOVER 

44 

5671 

6727 

ARIZONA 

KENTUCKY 

BUFFALO 

325 

6649 

6984 

VERMONT 

FLAGSTAFF 

363 

7495 

6972 

COVINGTON 

84 

5071 

5241 

J.F.  KENNEDY 

144 

5080 

6207 

BURLINGTON 

422 

8337 

8179 

PHOENIX 

13 

1569 

1765 

LEXINGTON 

77 

4759 

4683 

NEW  YORK  U 

74 

4720 

4862 

TUCSON 

35 

1672 

1800 

LOUISVILLE 

61 

4511 

4661 

NEW  YORK  LA  GUAROIA 

111 

4948 

4805 

VIRGINIA 

WINSLOW 

99 

4766 

4782 

ROCHESTER 

302 

6496 

6700 

LYNCHBURG 

74 

4576 

4166 

YUMA 

9 

1014 

1217 

LOUISIANA 
BATON  ROUGE 

0 

1863 

1560 

SYRACUSE 

306 

6734 

6711 

NORFOLK 
RICHMOND 

44 
66 

3562 
4166 

3421 
3865 

ARKANSAS 

LAKE  CHARLES 

0 

1684 

1469 

NORTH  CAROLINA 

ROANOKE 

77 

4659 

4150 

FORT  SMITH 

13 

3514 

3292 

NEW  ORLEANS 

0 

1801 

1365 

ASHEVILLE 

70 

444  0 

4467 

WALLOPS  ISLAND 

124 

4620 

LITTLE  ROCK 

16 

3234 

3219 

SHREVEPORT 

2 

2397 

2164 

CAPE  HATTERAS  R 
CHARLOTTE 

41 
45 

2983 
3776 

2612 
3191 

WASHINGTON 

CALIFORNIA 

MAINE 

GREENSBORO 

46 

3932 

3805 

OLYMPIA 

274 

5606 

5059 

BAKERSFIELO 

13 

2116 

2122 

CARIBOU 

612 

8959 

9664 

RALEIGH 

61 

3790 

3393 

OUILLAYUTE 

356 

5899 

5469 

BISHOP 

53 

4704 

4191 

PORTLAND 

377 

7051 

7400 

WILMINGTON 

27 

2636 

2347 

SEATTLE  TACOMA 

230 

4977 

4986 

BLUE  CANYON 

254 

5911 

5312 

SPOKANE 

236 

7340 

6520 

EUREKA  U 

352 

4439 

4368 

MARYLAND 

NORTH  DAKOTA 

STAMPEDE  PASS  R 

636 

9302 

8600 

FRESNO 

30 

2600 

2492 

BALTIMORE 

69 

4569 

4664 

BISMARCK 

314 

9389 

8734 

WALLA  WALLA  U 

109 

6194 

4760 

LONG  BEACH 

42 

1479 

1693 

FARGO 

348 

9606 

9127 

YAKIMA 

161 

6499 

5872 

LOS  ANGELES 

64 

1491 

1745 

MASSACHUSETTS 

WILLISTON 

326 

9532 

9102 

LOS  ANGELES  u 

25 

1122 

1331 

BLUE  HILL  OBS  R 

263 

6338 

6299 

WEST  VIRGINIA 

MT  SHASTA  R 

211 

6054 

5563 

BOSTON 

208 

5618 

6696 

OHIO 

BECKLEY 

140 

5649 

5352 

OAKLAND 

157 

2730 

2780 

NANTUCKET 

345 

5520 

6762 

AKRON 

215 

5670 

5998 

CHARLESTON 

96 

4624 

4467 

RED  BLUFF 

11 

2  696 

2515 

WORCESTER 

262 

6809 

6891 

CINCINNATI  OBS 

82 

5059 

4797 

ELKINS 

194 

6134 

6627 

SACRAMENTO 

41 

2923 

2767 

CLEVELAND 

2  34 

6222 

6137 

HUNTINGTON 

95 

4839 

4434 

SANOBERG  R 

181 

4613 

4152 

MICHIGAN 

COLUMBUS 

143 

5679 

5633 

PARKERSBURG  U 

99 

4963 

4748 

SAN  DIEGO 

63 

1319 

1403 

ALPENA 

466 

8057 

6350 

DAYTON 

139 

5665 

5592 

SAN  FRANCISCO 

167 

3079 

2889 

DETROIT 

2  62 

6117 

6190 

MANSFIELD 

166 

5634 

6343 

WISCONSIN 

SAN  FRANCISCO  U 

2  42 

3076 

2621 

DETROIT  M  WAYNE  CO 

259 

6334 

6456 

TOLEDO 

239 

6502 

6434 

GREEN  BAY 

346 

7997 

7930 

SANTA  MARIA 

207 

2615 

2602 

FLINT 

339 

6952 

6610 

YOUNGSTOWN 

275 

6611 

6357 

LA  CROSSE 

196 

7537 

7520 

STOCKTON 

26 

2961 

2676 

GRAND  RAPIDS 
HOUGHTON  LAKE 

300 
376 

7093 
8131 

6927 
8204 

OKLAHOMA 

MADISON 
MILWAUKEE 

282 

317 

7657 
7039 

7761 
7600 

COLORADO 

LANSING 

266 

6996 

6640 

OKLAHOMA  CITY 

36 

3883 

3726 

ALAMOSA 

361 

6336 

8361 

MARQUETTE  U 

435 

7642 

6216 

TULSA 

24 

3914 

3660 

WYOMING 

COLORADO  SPRINGS 

260 

6298 

6339 

MUSKEGON 

2  72 

6799 

6616 

CASPER 

304 

7426 

7261 

DENVER 

204 

5913 

6217 

SAULT  STE  MARIE 

556 

6937 

6647 

OREGON 

CHEYENNE 

297 

6751 

7176 

GRAND  JUNCTION 

52 

5759 

5620 

ASTORIA 

351 

5397 

4955 

LANDER 

2  62 

7506 

7717 

PUEBLO 

83 

4906 

5447 

MINNESOTA 

BURNS  U 

250 

7101 

6780 

SHERIDAN 

345 

6261 

7533 

OULUTH 

449 

9486 

9602 

EUGENE 

160 

4423 

4591 

CONNECTICUT 

INTERNATIONAL  FALLS 

469 

10132 

10432 

MEACHAM 

414 

7931 

7535 

BRIDGEPORT 

184 

5312 

5690 

MINNEAPOLIS 

204 

7963 

6301 

MEOFORD 

133 

4625 

4930 

HARTFORD 

221 

6291 

6146 

ROCHESTER 

2  62 

8357 

6202 

PENDLETON 

140 

6523 

5064 

NEW  HAVEN 

202 

5665 

5652 

ST  CLOUD 

263 

6613 

6774 

PORTLAND 
SALEM 

178 
195 

4889 
5003 

4530 
4610 

DELAWARE 

MISSISSIPPI 

SEXTON  SUMMIT  R 

316 

6626 

6976 

WILMINGTON 

92 

4789 

4924 

JACKSON 
MERIDIAN 

3 
8 

2691 
2679 

2203 
2289 

PENNSYLVANIA 

DIST.OF  COLUMBIA 

ALLENTOWN 

133 

5566 

5766 

WASH  NATL  AP 

40 

4130 

4224 

MISSOURI 
COLUMBIA 

101 

6166 

6034 

ERIE 
HARRISBURG 

324 
123 

6302 
5171 

6391 
6239 

FLORIDA 

KANSAS  CITY 

86 

5266 

4711 

PHILADELPHIA 

84 

4990 

5089 

APALACHiCOLA  U 

0 

1660 

1308 

ST  JOSEPH 

61 

5220 

5469 

PITTSBURGH 

182 

6037 

5948 

DAYTONA  BEACH 

0 

1201 

879 

ST  LOUIS 

85 

5055 

4685 

PITTSBURGH  U 

129 

5352 

5277 

FORT  MYERS 

0 

564 

442 

SPRINGFIELD 

71 

4666 

4556 

SCRANION 

168 

6169 

6221 

JACKSONVILLE 

0 

1530 

1239 

WILLIAMSPORT 

171 

5636 

5910 

KEY  WEST 

0 

63 

106 

MONTANA 

LAKELAND  U 

0 

908 

661 

BILLINGS 

283 

7603 

6947 

RHODE  ISLAND 

MIAMI 

0 

233 

214 

GLASGOW 

361 

9740 

6646 

BLOCK  ISLAND 

316 

5711 

5705 

ORLANDO 

0 

919 

766 

GREAT  FALLS 

292 

6666 

7564 

PROVIDENCE 

241 

5869 

5903 

TALLAHASSEE 

3 

1998 

1465 

HAVRE 

315 

9904 

6538 

TAMPA 

0 

1102 

663 

HELENA 

301 

6869 

7934 

SOUTH  CAROLINA 

WEST  PALM  BEACH 

0 

446 

253 

KALISPELL 
MILES  CITY 

339 
260 

6732 
6521 

7964 
7624 

CHARLESTON 
CHARLESTON  U 

6 
3 

2693 
2222 

2033 
1794 

GEORGIA 

MISSOULA 

325 

6056 

7906 

COLUMBIA 

13 

2935 

2464 

ATHENS 

26 

3318 

2929 

GNVLE-SPARTANBURG 

44 

3656 

3044 

ATLANTA 

28 

3417 

2963 

AUGUSTA 

8 

2849 

2397 

SOUTH  DAKOTA 

COLUMBUS 

8 

2775 

2363 

ABERDEEN 

273 

8922 

8363 

MACON 

12 

2655 

2136 

HURON 

260 

6317 

8136 

SAVANNAH 

3 

2398 

1619 

RAPID  CITY 

264 

7480 

7219 

SIOUX  FALLS 

217 

6226 

7761 

CO 

3 

0 


Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Base  65°F.) 


Cunent 
•eason 

^ 

Cunent 
season 

..^ 

Cunent 
season 

^^ 

Cunent 
season 

1 

1 

1 

1 

b^ 

h  g 

C     0 

State  and  itation 

1 

1  a 

If 

i| 

State  and  station 

1 

u 

ii 

State  and  station 

1 

1  S 

h 

3  S 

State  and  station 

1 

&  a 
11 

1   S 

S 

|| 

o 
B 

1 

IJ 

3  Dt 

o 

a 

1 

"0  Dt 

II 

11 

1 

11 

11 

ALABAMA 

HAWAII 

NEBRASKA 

SOUTH  DAKOTA 

BIRMINGHAM 

156 

169 

HILO 

2  96 

1193 

NORTH  PLATTE 

68 

58 

ABERDEEN 

48 

48 

HUNTSVILLE 

207 

247 

HONOLULU 

369 

1321 

OMAHA 

96 

97 

HURON 

36 

36 

MOBILE 

303 

456 

KAHULUI 

332 

1169 

SCOTTSBLUFF 

46 

46 

RAPID  CITY 

35 

35 

MONTGOMERY 

21S 

294 

LIHUE 

332 

930 

VALENTINE 

60 

80 

SIOUX  FALLS 

68 

58 

ALASKA 

IDAHO 

NEVADA 

TENNESSEE 

ANCHORAGE 

0 

0 

BOISE 

32 

32 

ELKO 

1 

1 

BRISTOL 

60 

60 

ANNETTE 

7 

7 

LEWISTON 

31 

31 

ELY 

1 

1 

CHATTANOOGA 

119 

162 

BARROW 

0 

0 

POCATELLO 

15 

15 

LAS  VEGAS 

390 

465 

KNOXVILLE 

125 

140 

BARTER  ISLAND 

0 

0 

RENO 

2 

2 

MEMPHIS 

240 

268 

BETHEL 

1 

1 

ILLINOIS 

WINNEMUCCA 

2 

2 

NASHVILLE 

165 

198 

SETTLES 

0 

0 

CAIRO  U 

177 

193 

OAK  RIDGE  R 

129 

152 

BIG  DELTA 

0 

0 

CHICAGO  0  HARE 

70 

70 

NEW  HAMPSHIRE 

COLD  BAY 

0 

0 

CHICAGO  MIDWAY 

63 

89 

CONCORD 

4 

4 

TEXAS 

FAIRBANKS 

0 

0 

MOLINE 

77 

78 

MT  WASHINGTON  OBS 

0 

0 

ABILENE 

190 

276 

FAREWELL 

0 

0 

PEORIA 

67 

67 

AMARILLO 

147 

177 

GULKANA 

0 

0 

ROCKFORD 

45 

45 

NEW  JERSEY 

AUSTIN 

276 

446 

HOMER 

0 

0 

SPRINGFIELD 

110 

116 

ATLANTIC  CITY 

66 

62 

BROWNSVILLE 

437 

1036 

ILIAMNA 

0 

0 

ATLANTIC  CITY  U 

38 

38 

CORPUS  CHRIST  I 

332 

601 

JUNEAU 

0 

0 

INDIANA 

NEWARK 

80 

95 

DALLAS 

286 

392 

KING  SALMON 

0 

0 

EVANSVILLE 

65 

93 

TRENTON  U 

77 

87 

DEL  RIO 

3  30 

574 

K0T2EBUE 

0 

0 

FORT  WAYNE 

52 

60 

EL  PASO 

250 

322 

MC  GRATH 

0 

0 

INDIANAPOLIS 

78 

63 

NEW  MEXICO 

FORT  WORTH 

228 

304 

NENANA 

0 

0 

SOUTH  BENO 

59 

59 

ALBUQUERQUE 

127 

133 

GALVESTON  U 

333 

469 

NOME 

0 

0 

CLAYTON 

33 

33 

HOUSTON 

328 

554 

ST.  PAUL  ISLAND 

0 

0 

IOWA 

ROSWELL 

17* 

195 

LUBBOCK 

160 

196 

SHEMYA 

0 

0 

BURLINGTON 

74 

74 

MIDLAND 

170 

236 

SUMMIT 

0 

0 

DES  MOINES 

99 

99 

NEW  YORK 

PORT  ARTHUR 

316 

461 

TALKEETNA 

0 

0 

DUBUQUE 

43 

43 

ALBANY 

23 

25 

SAN  ANGELO 

213 

325 

TANANA 

0 

0 

SIOUX  CITY 

72 

72 

BINGHAMTON 

30 

30 

SAN  ANTONIO 

273 

430 

UNALAKLEET 

0 

0 

WATERLOO 

41 

41 

BUFFALO 

1 

1 

VICTORIA 

313 

560 

YAKUIAT 

0 

0 

KANSAS 

J.F.  KENNEDY 
NEW  YORK  U 

48 
88 

49 
108 

WACO 

WICHITA  FALLS 

325 
206 

451 
263 

ARIZONA 

CONCORDIA 

70 

70 

NEW  YORK  LA  GUARDIA 

56 

63 

FLAGSTAFF 

0 

0 

OOOGE  CITY 

92 

100 

ROCHESTER 

18 

16 

UTAH 

PHOENIX 

433 

576 

GOODLAND 

43 

43 

SYRACUSE 

22 

22 

MILFORO 

14 

14 

TUCSON 

348 

450 

TOPEKA 

107 

111 

SALT  LAKE  CITY 

63 

64 

WINSLOW 

109 

109 

WICHITA 

90 

91 

NORTH  CAROLINA 

WENDOVER 

126 

127 

YUMA 

490 

768 

KENTUCKY 

ASHEVILLE 

CAPE  HATTERAS  R 

65 
69 

89 
HI 

VERMONT 

ARKANSAS 

COVINGTON 

92 

101 

CHARLOTTE 

143 

165 

BURLINGTON 

2 

2 

FORT  SMITH 

196 

239 

LEXINGTON 

97 

104 

GREENSBORO 

126 

143 

LITTLE  ROCK 

176 

201 

LOUISVILLE 

106 

115 

RALEIGH 
WILMINGTON 

105 
152 

117 
206 

VIRGINIA 
LYNCHBURG 

94 

103 

CALIFORNIA 

LOUISIANA 

NORFOLK 

126 

167 

BAKERSFIELO 

308 

382 

BATON  ROUGE 

305 

470 

NORTH  DAKOTA 

RICHMOND 

90 

111 

BISHOP 

79 

79 

LAKE  CHARLES 

275 

399 

BISMARCK 

39 

39 

ROANOKE 

66 

88 

BLUE  CANYON 

14 

14 

NEW  ORLEANS 

266 

445 

FARGO 

39 

39 

WALLOPS  ISLAND 

34 

37 

EUREKA  U 

0 

0 

SHREVEPORT 

241 

313 

WILLISTON 

23 

23 

FRESNO 

206 

225 

WASHINGTON 

LONG  BEACH 

33 

59 

MAINE 

OHIO 

OLYMPIA 

7 

7 

LOS  ANGELES 

10 

30 

CARIBOU 

0 

0 

AKRON 

36 

39 

OUILLAYUTE 

2 

2 

LOS  ANGELES  U 

91 

169 

PORTLAND 

3 

3 

CINCINNATI  OBS 

108 

119 

SEATTLE  TACOMA 

19 

19 

MT  SHASTA  R 

a 

8 

CLEVELAND 

41 

51 

SPOKANE 

7 

7 

OAKLAND 

4 

4 

MARYLAND 

COLUMBUS 

45 

46 

1 

STAMPEDE  PASS  R 

0 

0 

RED  BLUFF 

243 

244 

BALTIMORE 

93 

109 

DAYTON 

64 

70 

WALLA  WALLA  U 

66 

66 

SACRAMENTO 

106 

109 

MANSFIELD 

63 

73 

YAKIMA 

6 

8 

SANDBERG  R 

43 

45 

MASSACHUSETTS 

TOLEDO 

43 

60 

SAN  DIEGO 

3 

16 

BLUE  HILL  OBS  R 

14 

18 

YOUNGSTOWN 

26 

27 

WEST  INDIES 

SAN  FRANCISCO 

3 

3 

BOSTON 

13 

22 

SAN  JUAN  P.R. 

496 

1959 

SAN  FRANCISCO  U 

1 

6 

NANTUCKET 

1 

1 

OKLAHOMA 

SWAN  ISLAND 

603 

2406 

SANTA  MARIA 

3 

3 

WORCESTER 

17 

22 

OKLAHOMA  CITY 

128 

157 

STOCKTON 

142 

146 

TULSA 

165 

214 

WES-  VIRGINIA 

MICHIGAN 

1 

BECKLEY 

32 

36 

COLORADO 

ALPENA 

18 

16 

1 

OREGON 

CHARLESTON 

79 

86 

ALAMOSA 

0 

0 

DETROIT 

33 

38 

ASTORIA 

1 

1 

ELKINS 

18 

18 

COLORADO  SPRINGS 

11 

11 

DETROIT  H  WAYNE  CO 

28 

29 

BURNS  U 

4 

4 

HUNTINGTON 

73 

81 

DENVER 

35 

35 

FLINT 

13 

13 

EUGENE 

12 

12 

PARKERSBURG  U 

88 

94 

GRAND  JUNCTION 

104 

107 

GRAND  RAPIOS 

21 

21 

MEACHAM 

2 

2 

PUEBLO 

68 

68 

HOUGHTON  LAKE 
LANSING 

10 
31 

10 
33 

MEDFORD 
PENDLETON 

68 
45 

58 
46 

WISCONSIN 
GREEN  BAY 

21 

21 

CONNECTICUT 

MARQUETTE  U 

36 

35 

PORTLAND 

13 

13 

LA  CROSSE 

66 

66 

BRIDGEPORT 

29 

29 

MUSKEGON 

25 

25 

SALEM 

12 

12 

MAO  I  SON 

25 

25 

HARTFORD 

35 

39 

SAULT  ETE  MARIE 

3 

3 

SEXTON  SUMMIT  R 

33 

33 

MILWAUKEE 

24 

24 

NEW  HAVEN 

29 

29 

MINNESOTA 

PACIFIC  AREA 

WYOMING 

DELAWARE 

DULUTH 

U 

11 

JOHNSTON 

454 

1900 

CASPER 

12 

12 

WILMINGTON 

73 

81 

INTERNATIONAL  FALLS 
MINNEAPOLIS 

13 
76 

13 
76 

KOROR  R 
KWAJALEIN 

557 
532 

2559 
2597 

CHEYENNE 
LANDER 

14 

13 

14 
13 

DIST.OF  COLUMBIA 

ROCHESTER 

39 

39 

MAJURO 

619 

2431 

SHERIOAN 

9 

9 

WASH  NATL  AP 

151 

175 

ST  CLOUD 

47 

47 

PAGO  PAGO 
PONAPE  R 

464 
506 

2436 
2342 

FLORIDA 

MISSISSIPPI 

TAGUAC  GUAM  R 

479 

2029 

APALACHICOLA  U 

284 

399 

JACKSON 

235 

313 

TRUK  MOEN  ISLAND 

525 

2450 

DAYTONA  BEACH 

300 

501 

MERIDIAN 

197 

264 

WAKE 

495 

2127 

FORT  MYERS 

401 

796 

YAP  R 

517 

2404 

JACKSONVILLE 

262 

466 

MISSOURI 

KEY  WEST 

490 

1289 

COLUMBIA 

99 

lU 

PENNSYLVANIA 

LAKELAND  U 

352 

642 

KANSAS  CITY 

126 

130 

ALLENTOWN 

58 

63 

MIAMI 

459 

1149 

ST  JOSEPH 

154 

158 

ERIE 

10 

14 

ORLANDO 

376 

662 

ST  LOUIS 

113 

122 

HARfllSBURG 

71 

74 

TALLAHASSEE 

272 

404 

SPRINGFIELD 

99 

108 

PHILADELPHIA 

77 

86 

TAMPA 

353 

601 

PITTSBURGH 

42 

44 

WEST  PALM  BEACH 

380 

854 

MONTANA 
BILLINGS 

29 

29 

PITTSBURGH  U 
SCRANTON 

81 
34 

66 
41 

GEORGIA 

GLASGOW 

20 

20 

WILLIAMSPORT 

50 

50 

ATHENS 

156 

189 

GREAT  FALLS 

15 

15 

ATLANTA 

162 

194 

HAVRE 

15 

15 

RHODE  ISLAND 

AUGUSTA 

163 

240 

HELENA 

1 

1 

BLOCK  ISLAND 

8 

6 

COLUMBUS 

206 

283 

KALISPELL 

0 

0 

PROVIDENCE 

23 

23 

MACON 

193 

274 

MILES  CITY 

53 

64 

SAVANNAH 

194 

292 

MISSOULA 

NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 

0 

61 

116 

0 

62 
116 

SOUTH  CAROLINA 
CHARLESTON 
CHARLESTON  U 
COLUMBIA 
GNVLE-SPARTANBURG 

165 
216 
191 
133 

212 
286 
277 
152 

NORFOLK 

69 

69 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


STORM  SUMMARY 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

;» 

ALL  OTWER 

K 

s 

. 

^DAMAGE 

. 

^DAMAGE 

. 

^DAIMGE 

z 

^DAMAGE 

Ifi 

2 

^DAMAGE 

^0*M*GE 

STATE 

o 

X 

< 

3 

1 

•< 

i 

^t 

i 

X 

a 

a 

£ 

ot 

o 

< 

1 

it 

§ 

1 

< 

1 

tt 

o 

X 

2 

1 

fet 

& 

i 

< 

s 

it 

i 

Z 

a 

o 

z 

o 

a 

i 

£S 

u 

i 

gffi 

3 

s 

i 

a 

2 

SS 

QC 

u 

a 

i 

g£ 

5 

UJ 

O 

i 

£2 

8 

Labama 

5 

2 

0 

0 

5 

0 

3 

5 

0 

1 

0 

0 

0 

0 

0 

5 

4 

Laska    • 

■Izona 

0 

0 

4 

0 

■kansas 

0 

0 

3 

5 

1 

0 

0 

0 

illfornla    ♦ 

>lorado 

3 

3 

0 

0 

4 

0 

0 

3 

3 

1 

0 

0 

0 

1 

2 

"7 

C 

jnnectlcut 

0 

0 

3 

0 

0 

1 

4 

0 

0 

0 

4 

0 

0 

0 

3 

0 

!laware   * 

Lorlda 

9 

7 

0 

0 

4 

0 

0 

2 

4 

0 

0 

4 

3 

0 

0 

3 

0 

0 

0 

2 

0 

>orgla 

4 

3 

0 

0 

4 

0 

0 

3 

4 

0 

0 

4 

0 

1 

0 

0 

0 

0 

0 

5 

5 

iwail    * 

iaho 

5 

2 

Lllnols 

1 

1 

0 

0 

1 

0 

0 

1 

3 

0 

0 

5 

0 

idlana 

5 

I 

0 

18 

5 

0 

0 

5 

4 

1 

3 

0 

0 

ma 

0 

0 

4 

0 

0 

0 

5 

0 

0 

0 

5 

0 

0 

0 

4 

0 

insas 

6 

5 

0 

0 

5 

0 

0 

7 

6 

0 

2 

5 

5 

0 

1 

4 

0 

0 

0 

5 

5 

sntucky 

3 

2 

0 

15 

6 

0 

0 

? 

? 

0 

10 

-5 

C 

0 

5 

0 

0 

>ulslana 

1 

1 

0 

0 

0 

0 

0 

0 

4 

0 

11 

6 

0 

0 

0 

4 

0 

line    * 

iryland 

0 

0 

4 

0 

issachusetts 

1 

1 

0 

0 

3 

0 

0 

4 

4 

0 

7 

6 

4 

0 

2 

5 

0 

0 

0 

4 

0 

chlgan 

0 

0 

4 

0 

nnesota 

1 

1 

0 

0 

0 

0 

0 

3 

0 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

5 

6 

Lsslsslppl 

7 

2 

0 

1 

5 

0 

0 

? 

7 

0 

0 

? 

0 

1 

0 

4 

0 

0 

0 

? 

0 

Lssourl 

0 

0 

5 

0 

0 

1 

3 

0 

>ntana   » 

sbraska 

3 

3 

0 

0 

4 

0 

0 

4 

4 

svada   * 

sw  Hampshire 

0 

0 

5 

0 

'w  Jersey    • 

»w  Mexico 

5 

4 

0 

0 

? 

0 

0 

? 

7 

2 

0 

? 

0 

0 

1 

4 

0 

!W  York 

1 

1 

0 

1 

5 

4 

2 

4 

5 

°5 

C 

>rth  Carolina 

0 

0 

0 

6 

0 

3 

4 

0 

2 

3 

4 

0 

0 

0 

4 

5 

jrth  Dakota 

0 

0 

4 

0 

lie 

8 

3 

1 

75 

6 

1 

0 

6 

1 

1 

5 

°6 

C 

[lahoma 

5 

5 

0 

0 

0 

0 

0 

6 

6 

0 

8 

6 

? 

1 

1 

4 

0 

0 

1 

5 

5 

-egon 

0 

0 

4 

4 

0 

0 

4 

3 

0 

0 

4 

3 

0 

0 

4 

4 

iclflc  Area   » 

snnsylvanla 

3 

1 

5 

4 

4 

lerto   Rico 

1 

1 

0 

1 

5 

7 

0 

°6 

C 

lode   Island 

0 

0 

2 

0 

0 

0 

3 

0 

0 

0 

4 

0 

luth  Carolina 

1 

1 

0 

0 

5 

0 

0 

4 

0 

5uth   Dakota 

0 

0 

0 

4 

0 

0 

5 

0 

0 

1 

4 

0 

0 

0 

4 

4 

snnessee 

0 

0 

°5 

C 

0 

0 

5 

0 

0 

0 

4 

0 

sxae 

65 

14 

3 

2 

5 

0 

1 

7 

7 

0 

4 

5 

3 

0 

0 

5 

0 

4 

0 

7 

4 

:ab 

3 

1 

0 

0 

0 

0 

0 

4 

3 

jrmont 

1 

1 

0 

1 

4 

0 

0 

5 

0 

0 

0 

3 

0 

0 

0 

5 

5 

S.    Virgin  Is. 

1 

0 

5 

0 

rglnla 

2 

0 

0 

0 

ishlngton   • 

jst   Virginia   • 

.Bconsln 

4 

2 

0 

0 

4 

0 

0 

4 

4 

coming 

1 

1 

0 

0 

1 

0 

0 

°1 

C 

0 

2 

3 

0 

C  Crop  damage 

"      Includes  crop  damage 

*  No  occurrence  of  storms  or  unusual  weather  phenomena, 

*  Includes  heavy  sleet  storm, 

*  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

6     For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 
see  the  Isnvlronmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

t   Storm  damages  are  placed  In  categories  varying  from  1  to  9  as  follows; 

1  Less  than  $50 

2  S50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

MAY  1969 

Elmer  R.  Nelson,  Office  of  Hydrology 


The  most  significant  flooding  during  May  was  the 
receding  snowmelt  floods  in  the  Red  River  of  the 
North  Basin,  the  Upper  Mississippi  Basin,  and  the 
Missouri  Basin.  All  streams  were  back  within  their 
banks  at  the  end  of  May,  except  the  Souris  River  near 
Bantry  and  Westhope,  N.  Dak.,  and  the  James  River  at 
Columbia  and  Stratford,  S.  Dak. 

A  special  report  on  the  record  to  near  record  snow- 
melt  floods  was  Included  in  the  April  issue  of  this 
publication. 

HUDSON  BAY  DRAINAGE 
Red  River  of  the  North  Basin.--The  Sheyenne  River 
at  West  Fargo,  N.  Dak.,  receded  within  its  banks  on 
May  6.  The  Souris  River  near  Bantry  and  Westhope, 
N.  Dak.,  continued  in  flood  into  June.  A  record  crest 
occurred  near  Bantry,  N.  Dak.,  on  May  4.  The  Red 
River  of  the  North  at  Drayton  and  Pembina,  N.  Dak., 
continued  in  flood  to  May  15. 

ST.  LAWRENCE  DRAINAGE 

Lake  Erie. --Heavy  rains  over  northeastern  Ohio  on 
May  17-18  caused  flash  floods  on  the  Chagrin  River 
in  the  Cleveland,  Ohio,  area.  The  river  crested  at 
Willoughby,  Ohio,  at  a  stage  of  16.83  ft.  at  4:00  a.m.  on 
the  19th,  0.  ]  ft.  above  the  Jan.  1959  flood.  The  Cuyahoga 
River  at  Independence,  Ohio,  crested  at  a  stage  of 
17.5  ft.  early  on  the  19th.  This  was  1.5  ft.  above 
bankfull  stage.  The  storm  rainfall  causing  this  over- 
flow averaged  about  4  inches.  Moderate  to  heavy  property 
damage  resulted. 

Minor  flooding  occurred  on  the  Sandusky  River  in 
Ohio  on  the  19th-21st  from  rainfall  averaging  3. 2  inches. 
Damage  was  light. 

Rainfall  on  May  7-14,  caused  local  flooding  in  western 
New  York.  The  only  report  of  serious  flooding  was 
along  Tannery  Brook  in  East  Aurora,  N.  Y.  Two  feet 
of  water  covered  sections  of  Main  Street, 

ATLANTIC  SLOPE  DRAINAGE 

A  major  flood  occurred  on  the  St.  John  River  at 
Fort  Kent,  Maine,  on  May  11.  The  crest  of  25.36  ft. 
was  slightly  lower  than  the  record  crest  of  25.8  ft. 
recorded  in  May  1961.  Minor  flooding  occurred  on 
other  streams  in  Maine.  Melting  snow  in  northern 
Maine  and  along  the  Canadian  border  plus  an  inch  of 
rain  in  24  hours  caused  the  rapid  rise  on  the  St.  John. 
The  flood  damage  at  Fort  Kent  was  estimatedat  $300,000. 
No  injuries  occurred,  but  12  families  were  evacuated, 
65  partially  evacuated,  120  residences  and  stores  had 
water  in  basements,  and  many  streets  and  roads  were 
flooded.  Damage  on  the  Upper  Ammonoosuc  atGroveton, 
N.  H.,  was  estimated  at  $400,000.  Minor  flooding  on  the 
Connecticut  River  at  Hartford  and  Bodkin  Rock,  Conn., 
continued  from  Apr.  11  to  May  2-3. 

Flash  flooding  and  landslides  occurred  on  Pine  Creek, 
Lymans  Run  and  Little  Kettle  Creek  in  the  vicinity  of 
Galeton,  Pa.,  from  heavy  rain  on  the  evening  of  May 
19.  Gaines,  Pa.,  reported  5.27  inches  and  Carter  Camp, 
Pa.,  4.93  inches.  Damage  was  estimated  to  be  confined 
to  highways  and  swinging  bridges  as  well  as  to  a 
number  of  camps. 

The  Lumber  River  at  Lumberton,  N,  C,  receded 
within  its  banks  on  May  5,  after  being  out  of  its  banks 
103  days. 

The  Santee  River  at  Jamestown,  S.  C,  receded  within 
its  banks  on  May  3  after  cresting  7  ft.  above  flood  stage 
on   Apr.    27.     Some  swampland  flooding  occurred  from 


Jamestown,  S.  C,  to  the  coast  for  several  days  there- 
after. Damage  was  limited  to  swamplands  and  low- 
lands along  the  river. 

The  Edisto  River  at  Givhans  Ferry,  S.  C,  crested 
nearly  3  ft.  above  flood  stage  on  the  26th.  Approach 
roads  to  resort  areas  and  campsites  were  inundated. 

The  Savannah  River  at  Clyo,  Ga.,  receded  within  its 
banks  on  May  29.  Damage  was  estimated  to  be  moderate 
and  light  to  moderate  upstream  at  Mlllhaven-Wade, 
Ga.  Light  flooding  occurred  on  the  Ogeechee  River  at 
Dover  and  Eden,  Ga.,  during  the  latter  part  of  the 
month. 

Light  flooding  occurred  on  the  Altamaha  River  at 
Charlotte,  Ga.,  in  the  beginning  of  the  month.  The 
Satilla  River  near  Atkinson,  Ga.,  crested  nearly  2  ft. 
above  flood  stage  on  May  31. 

EAST  GULF  OF  MEXICO  DRAINAGE 

Minor  flooding  occurred  on  the  Apalachlcola  River  at 
Blountstown,  Fla.,  on  the  21st-24th.  The  damage  was 
estimated  at  $12,900. 

General  rains  on  the  15- 20th  caused  minor  flooding  on 
the  Choctawatchee  and  Cahaba  Rivers  in  Alabama  and 
Florida.  Damage  was  negligible  and  the  overflow  was 
confined  to  woodlands  and  pasturelands. 

Heavy  rains  on  the  17th  and  18th  caused  light  over- 
flows on  the  Black  Warrior  River  in  Alabama.  Warnings 
were  timely  and  no  damage  was  reported.  The  Tom- 
bigbee  River  receded  within  its  banks  at  Jackson,  Ala., 
on  May  3. 

Flooding  on  the  lower  reaches  of  the  Pearl  River 
during  the  first  week  of  May  was  confined  to  farms  and 
tlmberlands  in  the  immediate  flood  plain.  Timber  cut- 
ting  operations  were  suspended  until  flooding  subsided. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin. --The  snowmelt  flood  of  1969 
continued  into  May  with  several  locations  along  the 
Mississippi  and  Minnesota  Rivers  remaining  above 
flood  level  until  the  middle  of  May. 

The  average  river  stages  and  flows  for  the  Mississippi 
River,  the  St.  Croix,  and  the  Minnesota  Rivers  for  May 
1969  were  the  highest  since  May  1965.  The  average 
stage  of  the  Minnesota  River  at  Mankato,  Minn.,  was  the 
third  highest  of  record.  At  St.  Paul,  Minn.,  the  average 
stage  of  the  Mississippi  River  was  the  4th  highest 
of  record. 

Flash  flooding  occurred  along  Black  Hawk  Creek  at 
Hudson,  Iowa,  on  the  3d  and  4th  from  heavy  local  rains 
on  the  2d  and  3d.  The  North  River  at  Norwalk,  Iowa, 
exceeded  flood  stage  by  4.7  ft.  on  the  22d.  No  damage 
resulted. 

Missouri  Basin.--Snowmelt  runoff  and  some  rain  caused 
flooding  on  the  Big  Hole  River  at  Divide  and  Melrose, 
Mont.,    on   the    20th- 24th.    No    damage  was  reported. 

Locally  heavy  rains  and  snow  along  the  eastern 
slope  of  the  mountains  in  Colorado  caused  some  flooding 
along  tributaries  of  the  South  Platte  River.  Highway 
295  above  Morrison,  Colo.,  on  Turkey  Creek  was 
damaged. 

One  to  2-inch  rains  on  the  22d  over  the  eastern  half 
of  northern  Kansas  and  southeast  Nebraska  caused  minor 
overflows  on  tributary  streams  in  the  Kansas  River 
Basin.  Except  for  heavier  overflow  on  Bow  Creek  in 
the  Smoky  Hill  River  Basin,  damages  were  negligible 
from  the  light  overflows. 

Frequent  heavy  showers  caused  minor  flooding  on 
tributary  streams  in  northern  Missouri.  These  showers 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS-Continued 


caused  rapid  rises  but  flood  stages  were  generally  not 
reached  until  the  last  decade  of  the  month.  Some 
flash  flooding  occurred  along  minor  streams. 

Some  light  overflow  occurred  along  the  main  stem  of 
the  Missouri  River  In  the  reach  from  Rulo,  Nebr.,  to 
Lexington,  Mo. 

Ohio  Basin. --Flash  flooding  occurred  on  Loyalhanna 
Creek  in  the  Llgonier,  Pa.,  area  on  the  20th.  Unofficial 
rainfall  amounts  of  3.76  inches  resulted  in  the  washout 
of  a  temporary  bridge  across  Loyalhanna  Creek,  dis- 
rupting traffic  on  Route  711.  Several  basements  were 
flooded. 

Rainfall  averaging  3,2  inches  on  the  18th  and  19th 
caused  extensive  flooding  on  the  Scioto  River  in  the 
reach  from  La  Rue  to  Circleville,  Ohio.  Some  secondary 
roads  near  Prospect,  Ohio,  and  between  Columbus 
and  Circleville,  Ohio,  were  under  water  for  3  to  4 
days.  A  limited  acreage  of  corn  planted  in  the  lowlands 
required  replanting.  Several  families  in  the  Wonder- 
land addition  of  Columbus,  Ohio,  were  evacuated  for 
a  few  hours  during  the  night  of  the  19th. 

More  than  2  inches  of  rain  on  the  18th  and  19th  caused 
light  flooding  on  the  Muscatatuck  River  at  Austin,  Ind. 
No  damage  resulted. 

Heavy  rain  on  the  17th  and  18th  caused  a  rapid  rise 
on  the  Saline  River  at  Harrisburg,  111.,  to  nearly 
12  ft.  above  flood  stage  on  the  20th.  Flooding  was 
confined  to  farm  ground  with  some  damage  to  growing 
crops. 

Minor  flooding  occurred  on  the  Tennessee  River  at 
Whitesburg,  Ala.,  on  May  20. 

The  Ohio  River  at  Cairo,  111.,  continued  in  flood 
from  Apr.  14  to  May  1.  Flooding  was  confined  to  low 
farm  ground  with  little  or  no  damage. 

White  Basin. --The  Cache  River  at  Patterson,  Ark., 
receded  within  its  banks  on  May  8  and  the  White  River 
at  St.  Charles  and  Clarendon,  Ark.,  on  May  9-11.  No 
appreciable  damage  resulted  from  the  flooding. 

Arkansas  Basin. --Some  brief  light  flooding  occurred 
on  the  Cottonwood  and  Little  Arkansas  Rivers  in  Kansas 
from  local  2-inch  rains  on  the  22d.  Light  to  moderate 
flooding  occurred  on  the  Walnut  River  in  the  vicinity 
of  and  above  Augusta,  Kans. 

Flash  floods  occurred  along  Cottonwood  Creek  south 
of  Guthrie,  Okla.,  and  on  the  San  Bois  Creek  west  of 
Keoto,  Okla.,  on  May  7.  The  Cimarron  River  near 
Dover,  Okla.,  crested  0.9  ft.  above  flood  stage  on  the 
8th.  Red  Rock  Creek,  west  of  Red  Rock,  Okla.,  was 
out  of  its  banks  for  a  brief  period  on  May  16.  Heavy 
rain  (3.45  inches)  on  May  30  caused  the  Little  Caney 
River  to  rise  rapidly  above  flood  stage  on  May  31. 
It  continued  In  flood  to  June  4. 

Some  damage  occurred  due  to  surface  drainage  prob- 
lems in  Oklahoma  City,  Okla.,  on  May  4  and  in  numerous 
other  cities  on  May  4-7.  Numerous  creeks  and  small 
tributaries  were  flooded  for  brief  periods  due  to  local 
heavy  thunderstorms. 

Minor  lowland  flooding  occurred  on  the  North  Canadian 
from  near  El  Reno  to  Yukon,  Okla.,  on  May  6-10  and 
on  the  Little  River  at  Tecumseh,  Okla.,  on  May  6-7. 
Damage  was  mostly  to  farm  crops  along  the  bottom- 
land areas. 

Red  Basin. --Heavy  rains  on  May  3-4  caused  flooding 
In  Hobart,  Okla.,  due  to  inadequate  surface  drainage 
and  flash  flooding  of  Frisco  Creek.  Damage  was  estimated 
at  $116,000. 

Minor  lowland  flooding  occurred  on  tributary  streams 
In  Oklahoma  due  to  scattered  thunderstorms.  Brief 
flooding  occurred  on  the  Salt  Fork  of  the  Red  River 
near   Mangum,    Okla.,    on   May    14.    Slight  flooding  oc- 


MAY     1969 

curred  on  the  North  Fork  of  the  Red  near  Headrick, 
Okla.,  on  May  14-15. 

Beaver  Creek  at  Waurika,  Okla.,  was  slightly  above 
flood  stage  on  May  5-7.  Fifteen  families  were  evacuated. 
This  flooding  was  due  to  1-  to  2-lnch  rains  over  Beaver 
and  Cow  Creeks. 

Atchafalaya  Basin.--The  Atchafalaya  River  at  Morgan 
City,    La.,    was  at  or  above  flood  stage  on  May  4-18. 

WEST  GULF  OF  MEXICO  DRAINAGE 

Light  flooding  occurred  on  the  Mermentau  River  at 
Mermentau,  La.,  on  May  8-11  and  on  the  Calcasieu  River 
at  Hineston  and  Oakdale,  La.,  on  May  8-14.  No  damages 
resulted  from  the  overflows. 

Most  of  the  Sabine  River  in  northeast  Texas  has  been 
above  flood  stage  since  the  middle  of  March,  except  for 
a  2-week  period,  the  last  of  April  and  the  first  of  May. 

During  March,  April,  and  May,  more  than  20  inches  of 
rain  fell  over  most  of  the  Meches  Basin  with  more  than 
26  Inches  near  Nacogdoches.  This  is  the  3d  consecutive 
month  of  flooding  in  the  Neches  Basin. 

Major  flooding  occurred  in  the  Trinity  and  Upper  Brazos 
Basins  during  May.  Flash  flooding  was  extensive  in  and 
south  of  Cleburne,  Tex.,  and  in  the  communities  of 
Kennedale  and  Everman,  Tex.  Flash  flooding  occurred 
along  Village  Creek  to  the  south  of  Fort  Worth  and  along 
Mountain  Creek  to  the  south  of  Grand  Prairie,  Tex.,  on 
the  night  of  the  6th  and  the  morning  of  the  7th.  The 
Upper  Trinity  at  Dallas  and  Trinidad,  Tex.,  was  the 
highest  since  1957. 

Preliminary  estimates  of  flood  damage  in  the  Trinity 
and  Upper  Brazos  Basins  was  placed  at  $4.6  million. 
Numerous  homes  were  damaged  by  flood  waters  in 
Dallas  and  Cleburne,  Tex.  Several  business  establish- 
ments suffered  damage  in  Dallas.  Several  homes  were 
evacuated  near  Mountain  Creek  in  the  southeast  portion 
of  Grand  Prairie  on  the  night  of  the  6th.  Village  Creek 
in  the  south  portion  of  Tarrant  County  overflowed  on  the 
night  of  the  6th  and  forced  several  families  to  briefly 
evacuate  their  homes  in  Kennedale  and  Everman.  Three 
persons  were  drowned  in  Mustang  Creek  near  Rio  Vista, 
Tex.,  on  the  night  of  the  6th.  A  woman  was  drowned 
in  the  high  waters  in  Mesquite  when  her  car  stalled  on 
the  night  of  the  6th.  Dallas  and  Johnson  Counties  were 
declared  disaster  areas. 

Flooding  continued  on  the  San  Jacinto  at  Lake  Houston, 
Tex.,  from  Dec.  1  into  June.  The  excessive  rains  which 
began  on  the  4th  brought  new  rises  on  the  Navasota  River 
near  Easterly,  Tex. 

Heavy  rain  on  the  2d  and  4th  caused  minor  flooding  on 
the  Navidad  and  Lavaca  Rivers  in  Texas.  Flooding  was 
restricted  to  the  lowlands  along  the  rivers. 

Several  days  with  locally  heavy  rains  in  the  Lower 
Nueces  Basin  caused  flash  flooding  in  many  areas.  Rain- 
fall amounts  up  to  6  inches  were  reported  on  the  12th 
at  Papalotte  in  the  Texas  Coastal  Bend  drainage.  Dam- 
ages were  limited  to  highway  and  soil  erosion. 

Great  Basin.--The  Carson  River  near  Stewart,  Nev., 
crested  on  May  25  with  a  flow  of  4,304  c.f.s.  Some 
3,000  to  4,000  acres  of  grassland  on  the  west  side  of 
the  Valley  was  flooded.  The  only  damage  was  a  few 
weeks  delay  of  grass  growth.  Another  2,000  to  3,000 
acres  of  alfalfa  and  grainland  was  flooded  about  20 
miles  below  Dayton,  Nev.  The  Truckee  River  in  Reno, 
Nev.,    reached   a    peak   flow   of  5,412  c.f.s.  on  May  13. 

PACIFIC  SLOPE  DRAINAGE 
The    Merced    River   at    Sentinel    Bridge,    Calif.,    was 
above  flood  stage  on  May  22-24.   Some  flooding  occurred 
in  the  meadows  in  Yosemite  Valley. 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS -Continued 

MAY     1969 

The  flooding  in  the  normally  dry  Tulare  Lake  Basin  month.    The  dry  portion  was  being  prepared  for  crops, 

in  California  increased  during  May  from  78,500  acres  Light   flooding   occurred   on   the    Big   Wood   River  at 

on   May    1  to  86,000  acres  on  June  2.   The  elevation  of  Hailey,  Idaho,  on  May  10-14.   Damage  was  light, 

the  lake  on  June  2  was  190.74  ft.  compared  to  177.0  ft.  Near-record  warm  weather  in  the  Columbia  Basin  on 

when  the  lake  is  dry.  May  5-13  produced  above-average  snowmelt  runoff.  In- 

Snowmelt  caused  the  San  Joaquin  River  to  rise  above  flow  to  Grand  Coulee  reservoir  rose  from  205,000  c.f.s. 

the  danger  level  at  Vernalis,  Calif.,  on  May  18  and  con-  on  May  1  to  340, 000  c.f.s.  on  May  25.   The  Upper  Columbia 

tinue  above  this  level  until  the  end  of  the  month.  and   Lower   Snake    River   rises   plus    tributary    stream 

High   tides    continued   to    plague    the   Sacramento-San  runoff  caused  the  Lower  Columbia  at  Vancouver,  Wash., 

Joaquin    Delta    at    various    points    during   May.     These  to    rise    above   flood    stage   on  the   13th  and  continue  in 

high  tides  required  speed  restrictions  on  all  boat  traffic  flood  to  the  28th.    The  crest  on  the  16th  was  1  ft.  above 

through  the  delta  and  temporarily  interrupted  all  navi-  flood    stage.     The    Corps   of   Engineers    estimated   the 

gation.    Pumping  continued  at  Sherman  Island  with  more  flood  damage  at  $83,000. 
than   half  the  Island  still  under  water  at  the  end  of  the 
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FLOOD  STAGE  DATA 


(All  dates   in  May  unless  othe]*wlse  specified) 


RivAr  and  statioa 


HUBSON  BAY  DRAINAGE 

Red  River  of  the  North  Basin 

heyenne:   West  Fargo,  N.  Dak . 

curls:   Sherwood  (nr) ,  N,  Dak. 

Foxholm  (nr) ,  N,  Dak. 

Ulnot  (abv) .  N.  Dak. 

Verendryo  (nr) ,  N.  Dak. 

Bantry  (nr) ,  N.  Dak. 

Westhope  (nr) ,  N.  Dak. 

,ed  River  of  the  North: 

Wahpeton,  N.  Dak. 

Fargo,  N.  Dak. 

Halstad,  Minn. 

Grand  Forks,  N.  Dak. 

Oslo,  Minn. 

Drayton,  N,  Dak. 

Pembina,  N.  Dak. 

Emerson,  N.  Dak. 

ST.  LAWRENCE  DRAINAGE 

Lake  Erie 

andusky:   Upper  Sandusky,  Ohio 

Tiffin,  Ohio 

Fremont ,  Ohio 

ATLANTIC  SLOPE  DRAINAGE 

errinack :   Concord ,  N .  H. 

onnectlcut :   Hartford,  Conn. 

Bodkin  Rock,  Conn. 

.umber:   Lumberton,  N.  C. 


ant ee :   Jamest  own ,  S .  C . 
;dl8to:   Glvhans  Ferry,  S.  C. 
avannah:   Mlllhaven-Wade,  Ga. 

Clyo,  Ga. 
igeechee :   Dover ,  Ga , 

Eden,  Ga. 
Itamaha :   Charlotte,  Ga  . 
atllla:   Atkinson  (nr) ,  Ga. 

EAST  GULF  OF  MEXICO  DRAINAGE 
palachlcola:  Blount st own,  Fla. 
hoctawhatchee:   Newton,  Ala. 

Caryville,  Fla. 

ahaba :   Cent ervi lie,  Ala. 

lack  Warrior:   Oliver  L&D, 

Tuscaloosa,  Ala. 

Warrior  LbD,  Ala. 

ombigbee:      Jackson  LAD,    Ala. 

'earl :      Monticello,    Hiss. 

Columbia ,    Miss. 

Bogalusa ,    La. 

Pearl    River,    La. 

MISSISSIPPI    SYSTEM 

Upper   Mississippi   Basin 

llnnesota:      Montevideo,    Minn. 

Jordan,    Minn. 

Chaska,   Minn. 


Flood 
stage 


16.5 
18b 
8b 
15 


Above  flood  atagaa 
-datea 


Cs9Bt* 


Apr.  11 

Apr.  9 

Apr.  9 

Apr.  16 

Apr,  28 


Apr, 
Apr. 


11 


Apr.  S 

Apr.  8 

Apr,  11 

Apr.  11 

Apr.  12 

Apr.  14 

Apr.  16 


Apr. 


18 


Apr.  15 

Apr.  11 

Apr.  11 

Jan.  23 


9 

Apr. 

23 

10 

23 

15 

Apr. 

21 

11 

Apr. 

22 

7 

22 

9 

22 

IS 

Apr. 

30 

13 

30 

15 

21 

19 

15 

23 

19 

47 

19 

30 

21 

43 

Apr. 

14 

19 

Apr. 

14 

17 

Apr. 

IS 

15 

Apr. 

12 

12 

Apr. 

15 

Apr.  9 
Mar.  27 
Mar.      29 


June     14 
June     27 


Stage 


Ft 

21.8 

24.7 

15.8 

20.4 

17.05 

13.8 

17.6 

16.35 
37.3 
38.25 
45.7 
36.9 
41.4 
49.7 
787.6 


13.3 

8.3 

11.2 

14.3 

23.2 

14.4 

8.5 
8.8 
9.8 
10.8 
11.2 
10.2 
10.0 
10.25 
10.1 
10.9 

16.0 

12.9 

»18.2 

«16.8 

m  .6 

»10.2 

15.35 

14.9 


21.7 
21.0 

12.6 

((25.0 

51.4 

34.0 

53.7 

26.8 

21.95 

19.9 

15.55 


21.9 


32.8 
32.4 


Apr.  17 

Apr.  11 

Apr.  23 

Apr.  19 

Apr.  30 


Apr.  10 

Apr.  15 

Apr.  18 

Apr.  16 

Apr.  17 

Apr.  25 

Apr.  26 

Apr.  26 


Apr, 

Apr. 

Apr. 

Jan. 

Feb. 12-13 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Apr. 

Apr. 

Apr. 


26 
Apr. 25-26 
Apr. 29-30 
24 
27 


19 

22 
Apr. 24-25 
Apr.  24 
Apr.  24 
Apr.  29 
2 


Apr.  13 
Apr.  14 
Apr.      14 


River  and  station 

Flood 
stage 

Above  flood  stage, 
-dates 

Crest* 

From— 

To- 

Stag* 

Date 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

Minnesota:   Savage,  Minn. 

698 

Mar. 

30 

17 

716.9 

Apr. 

15 

Mendota,  Minn. 

699 

Apr. 

7 

7 

714.7 

Apr. 

15 

Black  Hawk  Creek;   Hudson,  Iowa 

12 

3 

4 

13.8 

3 

West  Fork  Des  Moines:   Humbolt , 
Iowa 

8 

Apr. 

5 

2 

15.4 

Apr. 

14 

North:   Norwalk,  Iowa 

14 

22 

22 

18.7 

22 

Illinois:   Havana,  111. 

14 

Apr. 

20 

2 

15.3 

Apr. 

25 

Beardstown,  111. 

18 

Apr. 

19 

6 

17.0 

Apr. 

25 

Meredosia,  111. 

428 

Apr. 

1 

18 

434.5 

Apr. 

25 

Big  Muddy:   Murptiysboro,  111. 

16 

Apr. 

10 

7 

23.7 

Apr. 

23 

Mississippi:   Llbby,  Minn. 

13 

Apr. 

14 

11 

16.5 

Apr. 

20 

Aitkin,  Minn. 

15 

Apr. 

14 

1 

17.3 

Apr. 

23 

Fort  Ripley,  Minn. 

10 

Apr. 

9 

2 

13.1 

Apr. 

13 

Hastings,  Minn. 

15 

Apr. 

10 

2 

24.0 

Apr. 

16 

Wabasha,  Minn. 

12 

Apr. 

10 

3 

17.6 

Apr. 

17 

Guttenberg,  Iowa 

15 

Apr. 

14 

3 

19.9 

Apr. 

22 

Cassville,  Wis. 

17 

Apr. 

14 

4 

20.5 

Apr. 

23 

Dubuque,  Iowa 

17 

Apr. 

14 

5 

23.1 

Apr. 

23 

Clinton,  Iowa 

16 

Apr. 

17 

7 

21.25 

Apr. 

25 

LeClaire,  Iowa 

12 

Apr. 

18 

6 

14.8 

Apr. 

26 

Mollne,  111. 

13.5 

Apr. 

18 

6 

19.2 

Apr. 26 

-27 

Davenport,  Iowa 

15 

Apr. 

18 

6 

19.3 

Apr. 

27 

Muscatine,  Iowa 

16 

Apr. 

18 

7 

21.2 

Apr. 

26 

Kelthsburg,  111. 

12 

Apr. 

11 

16 

17.2 

Apr. 

26 

Burlington,  Iowa 

15 

Apr. 

18 

10 

18.4 

Apr. 

30 

Keokuk ,  I owa 

16 

Apr. 

19 

5 

17.85 

Apr. 

27 

Gregory  Landing, Mo. 

15 

Apr. 

IS 

10 

18.3 

Apr. 

27 

Qulncy,  111. 

17 

Apr. 

18 

10 

20.2 

Apr. 

29 

Hannibal,  Mo. 

16 

Apr. 

11 

14 

20.45 

1 

Louisiana,  Mo. 

15 

Apr. 

15 

15 

19.2 

Apr. 

21 

Clarksvllle,  Mo. 

25 

Apr. 

15 

16 

29.5 

Apr. 

22 

Winfield,  Mo. 

26 

Apr. 

19 

15 

30.0 

Apr. 

22 

Grafton,  111. 

18 

Apr. 

17 

14 

22.9 

Apr. 

22 

Alton,  111. 

21 

Apr. 

19 

8 

26.2 

Apr. 

22 

St.  Louis,  Mo. 

30 

1 

3 

30.9 

1 

Chester,  111. 

27 

Apr. 

20 

7 

31.25 

Apr. 

23 

Cape  Girardeau,  Mo. 

32 

Apr. 

20 

7 

36.1 

Apr. 

24 

Missouri  Basin 

Big  Hole:   Divide,  Mont. 

6.5 

20 

24 

7.3 

20 

,21 

Melrose,  Mont. 

6 

21 

23 

6.3 

21 

James:   Columbia,  S.  Dak. 

11 

Apr. 

9 

July   27 

16.4 
17,1 

Apr. 
Apr. 

11 
23 

Stratford,  S.  Dak. 

14 

Apr. 

11 

Aug.   29 

18.2 

Apr. 

19 

Ashton,  S.  Dak. 

13 

Apr. 

7 

27 

21,2 
20.6 

Apr. 
Apr. 

13 
24 

Redfleld,  S.  Dak. 

20 

Apr. 

6 

5 

24.9 

Apr. 

13 

Huron,  S.  Dak. 

11 

Apr. 

6 

20 

16.7 
15.2 

Apr. 
Apr. 

13 
25 

Forestburg,  S.  Dak. 

12 

Apr. 

4 

25 

17.2 

Apr. 

9 

Mitchell,  S.  Dak. 

M^ 

Apr. 

11 

Scotland  (nr) ,  S.  Dak. 

13 

Apr. 

2 

31 

18.55 

Apr. 

13 

Little  Platte:   Smlthvllle,  Mo. 

24 

22 

22 

24.4 

22 

Platte:   Agency,  Mo. 

20 

9 
22 

9 
23 

20.4 
20.8 

9 
23 

Frenchman  Creek:   Culbortson, 

Nebr. 

8 

21 

21 

8.15 

21 

Bow  Creek:   Stockton  (nr) ,  Kans. 

9 

20 

21 

13.6 

20 

South  Fork  Solomon:   Daraar,  Kans. 

7 

20 

21 

9.2 

20-21 

PortlB.Kans. 

15 

22 

22 

18.0 

22 

Lyon  Creek:   Woodbine  (nr) ,  Kans. 

17 

22 

22 

18.0 

22 

FLOOD  STAGE  DATA 


(All  dates  in  May  unless  otherwise  specified) 


River  and  sUboD 


MISSISSIPPI  SYSTEM 
Lyon  Creek:   Mentor,  Kans. 

Turkey  Creek:   Wilber,  Nebr. 

Black  Vermillion:   Frankfort,  Kans, 

Big  Blue;   Barneston,  Nebr. 
Soldier  Creek:   Delia  (nr) ,  Kans, 

Stranger  Creek:   Easton,  Kans, 
Grand:   Chillicothe,  Mo. 
Sumner,  Mo. 

Brunswick,  Ho. 

Chariton:   Prairie  Hill,  Mo. 
Blackwater:   Valley  City,  Mo. 
Osage:   Scheil  City,  Mo. 
Missouri:   Rulo,  Nebr. 

St .  Joseph ,  Mo. 

Lexington,  Mo. 

Waverly ,  Mo. 

Hermann,  Mo. 

St.  Charles,  Mo. 
Ohio  Basin 
Alum  Creek:   Columbus,  Ohio 
Scioto:   La  Rue,  Ohio 

Prospect ,  Ohio 
Circleville,  Ohio 
Muscat at uck:   Aust  in,  Ind, 
Saline:   Harrisburg,  111. 
Tennessee:   Whitesburg,  Ala. 
Ohio;   Cairo,  111. 

White  Basin 
Cache:  Patterson,  Ark. 
White:   Clarendon,  Ark. 

St.  Charles,  Ark. 
Arkansas  Basin 
Little  Arkansas:   Sedgwick,  Kans. 
Whitewater:   Towanda,  Kans. 
Walnut;   El  Dorado,  Kans. 

Augusta,  Kans. 
Cimarron;   Dover ,  Okla . 
Little  Caney:   Copan,  Okla. 
Cottonwood:   Plymouth,  Kans. 

Emporia ,  Kans. 
North  Canadian;   Yukon,  Okla. 
Little:   Tecumseh,  Okla. 

Red  Basin 
Salt  Fork  Red:   Mangum,  Okla, 

North  Fork  Red:   Headrick,  Okla. 

Beaver  Creek:   Waurika,  Okla, 
Washita:   Carnegie,  Okla. 
Blue:   Blue,  Okla. 


Flood 
stage 


Above  flood  stages 
-dates 


Ft 

17 


20 

21 

25 

Apr. 

29 

17 

22 

17 

22 

22 

24 

18 

23 

21 

Apr. 

29 

25 

Apr. 

30 

870 
18 


Apr, 


Apr, 


Mar.      24 
Dec.      27 


Stage 


16.6 
18.1 


23. 8S 
25.1 


17.65 
18.8 

15.0 

24.2 

29.75 
29.1 

13,7 
14,1 

15,4 

25,8 

27.55 

17.4 

18,2 

22,0 

19,5 

25,0 

27,6 

10,2 
12.2 

12,3 
17,15 
16.5 
24,9 
560,1 
44,8 


29.0 
32.0 
28.4 


23 

»21.8 

24 

24.1 

22 

»19,9 

23 

»30,1 

9 

17,9 

4 

22,5 

26 

29.5 

1 

25.4 

10 

13.4 

7 

13.8 

5 

7 

14 

9.8 
9.2 
9.4 

8 

15 

15.85 
12.3 

8 

!73.95 

7 

20.2 

9 
20 

27.9 
26.5 

Apr. 


Apr. 
Apr. 


Jan,  7-9 

Feb,  7 

Apr,  19 

Apr,  22 


Rivei  and  statio 


MISSISSIPPI  SYSTEM 
Clear  Boggy:   Caney,  Okla. 

Muddy  Boggy:   Farris,  Okla. 
Kiamichi:   Belzoni,  Okla, 

Sulphur:   Hagansport ,  Tex. 


Naples,  Tex. 

22 

Cypress 

Jefferson,  Tex. 

18 

WEST 

GULF  OF  MEXICO  DRAINAGE 

Mermentau:   Mermentau,  La. 

5 

Calcasit 

^u:   Hineston,  La, 

12 

Oakdale,  La, 

12 

Sabine: 

Emory,  Tex, 

12 

Mlneola,  Tex. 

14 

Quitman,  Tex. 

16 

Gladewater,  Tex. 

26 

Longview,  Tex, 

25 

Tatum,  Tex, 

25 

Logansport ,  La, 

28 

Bon  Wler,  Tex. 

17 

Dewey vi lie,  Tex. 

14 

Neches: 

Alto  (nr) ,  Tex. 

16 

Rockland,  Tex. 

22 

Weiss  Bluff,  Tex. 

15 

Beaumont,  Tex. 


West  Fork  Trinity; 

Grand  Prairie,  Tex. 

Elm  Fork  Trinity:   Carrollton, 
Tex. 
Trinity:   Dallas,  Tex. 

Rosser,  Tex. 

Trinidad,  Tex. 

Long  Lake,  Tex. 

Midway,  Tex. 

Riverside,  Tex. 

Liberty,  Tex. 

Moss  Bluff,  Tex. 


San  Jacinto:   Lake  Houstc 


Clear  Fork  Brazos:   Fort  Griffin, 

Tex. 
Navasota:   Easterly  (nr) ,  Tex. 

Brazos:   South  Bend,  Tex. 

Navidad:   Ganado,  Tex. 


Flood 
stage 


ft. 
19 


28 

35 


21 


Above  flood  .tagee 
~  dates 


Lavaca:   Edna,  Tex.  21 

PACIFIC  SLOPE  DRAINAGE 
San  Joaquin:   Vernalis,  Calif. 

Big  Wood:   Hailey,  Idaho  4.5 

Columbia:   Vancouver,  Wash. 
T   Tentative 

♦  Provisional 

#  Highest  stage  observed 
b   Bankfull  stage 

Exceeded  previous  maximum  stage  of  record 

_1/  Continued  at  end  of  month 
G   River  gage  inoperative 


June 
June 


Crest  * 


Stage 


23.1 
23.1 


29.0 
30.8 

47.2 
45.6 
44.6 

31.7 

18.0 


5.7 

15.4 

12.4 

16.8 

19.5 

20.7 

36.2 

32.9 

25.7 

28.2 
28.0 

21.3 

*15.3 
15.2 

18.8 

27.6 

16.8 


6.5 
9.9 


25. 0 

7.5 

40.6 

35.9 

44.4 

46.9 

45.1 

40.15 

28.7 

7.2 
7.8 
8.1 
8.2 

45.3 
44.8 
46.7 
46.2 
45.9 

29.2 

14.6 

21.3 

27.4 

23.0 

30.0 


RAWINSONDE  DATA 


Aveiag«  monthly  valu 


1007   Mt 


AlBUQUEROUE/    N 
837   MB 


«MtRILLO<    TEXAS 
690   MB 


ANCHORAGE/    '. 
1007   HB 


1         1 
■  I 


1013    KB 
1 


s 


16*5' 
19<J' 


22<ll 
<0i 


«.3 

7,7 
9.2 


-6.9 

-16. 7! 
•22.2 


6,9  21 

20 

2,1  24 

-,i  26 

-2,«  2a 

-9,6  26 

■10,6  26 

■1«,3  26 

■17,6  26 

■21,6  26 

■26, «  26 

■31.2  26 

■36,1  26 


-«6,2 

-50.7 

06 

07 

1.3 
1.1 
3.2 

».7 
8.0 
10.5 
11.6 
13.5 
15.2 
15.9 
16. > 
19.4 
20.6 
21.3 
21.8 
24.3 
29,9 
26,5 
24.6 
21.7 
18,5 
14,9 
10,2 
6,0 
5.2 
2,7 
,7 
2,9 
3,6 
3,4 
4,6 


U619 
99 
538 

1<006 
1(492 
2*004 
2<946 
3,115 
3,717 
4,359 
5,034 
5,772 
6,959 
7,427 
8,379 
9,442 
10,656 
12,069 
12,931 
13,904 
15,054 
16,447 
17,826 
18,690 
19,601 
20,732 
22,137 
23,980 
25,199 
26,616 
26,919 
31,237 
33,718 


13,6 
10.6 
6,8 
2,1 
-3.3 
-6.8 
■14.3 
■19.9 
■26,2 
■33.6 
•41.7 
■50,0 
•97.2 
.97.6 
•97,9 
■98,9 
■61,6 
•62,6 
•62,7 
•62,3 
•60,0 
•96,7 
•93,0 
•91.2 
•48.6 
•44,1 
•38,6 
■  33,3 


•2,9 
-9,5 

-6,9 
-12,2 
-14,8 
-18,4 
-25,4 
-33,1 
-40,6 
-45,8 
-32.2 


1,0 

2,0 

3,7 

3,7 

3.0 

3.9 

4,7 

4,7 

4,6 

4,9 

9,4 

7,1 

10,9 

13.0 

13.6 

12.6 

11.2 

7,7 

9,2 

3,8 

1.6 

1.7 

1.6 

2.2 

1.7 

.3 

3.2 


1,099 
100 
939 

1,009 
1,463 
1,996 
2,536 
3,107 
3,707 
4,351 
,027 
,767 
,953 
,426 
,382 
,447 
,662 
,094 
,935 
,906 
,054 
,445 
,822 
,645 
,595 
,728 
,139 
,979 
,196 
,60S 
,913 
,270 


19.3 
13.9 

10,2 

6,3 

2,0 

-2,9 

-8,2 

-13,9 

-18.9 

•25.9 

-32.6 

-41.2 

•  49,8 
•57,5 
•58,4 
-97,6 

•  99,0 
•61,4 
•63,0 

•  62,6 
•61.9 
-99,6 
-96.9 
-93.2 
-50.9 
-48. S 
-44,9 
-38.6 


6,7 


2,0 
•2,0  25 

•5,e|27 

-9, 


-13,3 
-18,1 
-25,0 
-32,1 
-38,5 
-4<,,5 
-49,4 


6,4 

5.7 

5.7 

5.2 

9.2 

5.3 

5,6 

6,9 

7.7 

9.7 

11.7 

14.2 

15.6 

15.7 

14.9 

12.1 

8.7 

6.7 

3.5 

1.5 

1.6 


49 

103 
927 
963 

1,422 

1,909 
2,413 
2,947 
3,512 
4,119 
4,764 
5,463 
6,211 
7,043 
7,954 
8,979 
10,166 
11,609 
12,476 
13,463 
14,677 
16,139 
17,600 
16,470 
19,478 
20,669 
22,127 
24,009 
25,200 
26,669 
26,976 
31,317 
33,696 


6.9 

9.2 

2.9 
-.3 

-3,9 

-7,0 
-10,2 
■13,9 

•  17,2 
-21.9 
-26.0 
■31,1 
-36.9 
■43.2 
■48.6 
■52.1 
-51.9 
-50.6 
■49.8 
-49,9 
-49,5 
-49,6 
■49,8 
■50.1 
■50.1 

•  49.9 
-49,9 
-49,0 
■47,6 
■49,4 

•  39,8 
■39,3 


1,3 

•1,3 
-3,9 

-6,61 
•  8,0! 
-10.2; 
-19.71 
-20.2 
-24,3 
-28,4 
-32,9 
-37,1 
-42.2 
-45.2 


37 
143 
564 

1,010 
1,473 
1,960 
2,470 
3,014 
3,565 
4,203 
4,836 
5,568 
6,334 
7,179 
6,106 
9,146 
10,3>6: 
U,767 
12,620 
13,613 
14,789| 
16,232 
17,674 
18,535 
19,529 
20,706 
22,148 
24,009 
25,196 
26,668 
28,966 
31,329 
33,798 
36,077 


8.6 

8.8 

6.9 

4,4 

1,7 

-1,2 

-3,9 

-6.6 

-10,1 

-13.7 

-17.6 

-21,9 

-26,8 

-32,5 

•  39.3 
•46.7 
-52,7 
-55,9 
•54,9 
•92,4 
-52,4 
-52,7 
-52,7 
-53,0 
-52,9 
•52,7 

•  92,3 
•91.4 
•50.2 

•  46,4 
-45.4 
-40,0 
-34,8 
•32,0 


4,1  1 

3,1  1 

.7  1 

•1.5  1 

-4,6  I 

•9,0  I 

-12,8  2 

-16,4  2 

-20.5  2 

-24,5  2 

-27.7  2 

-32,0  2 

-35,9  2 
■40,2 
-43,6 


1.2 
2.2 

4.8 
5.8 
6.4 
6.0 
6.0 
6,1 
7,1 
7,3 
6.0 
9.5 
11.9 
11.4 
10.1 
11.1 
9.9 
9.4 
9.1 
8.2 
7.3 
6.1 
4,7 
4,0 
2,4 
1,7 
1.6 
3.1 
4.4 
9,3 
9,6 
7.3 
7.6 


ATHENS,  OEORCIA 
969  MB 


81IIR0U,  ALASKA 
1022  MB 


BETHEL,  ALASKA 
1005  MS 


BISMARCK,  N.  OAK, 
995  MB 


-6.9 

"7)5 

-8.9 

-10. 1 

-12.3 

-1'*.9 

10.5 

-18.^ 

2*6 

149 
988 

1,047 
1,930 
2,039 
2,969 
3,129 
3,724 
4,361 
5,038 
5,777 
6,966 
7,442 
8,401 
9,473 
10,692 
12,127 
12,969 
30113,932 
30 i 19,072 
30|16,493 
30  17,821 
30 116,640 
30  19,991 
30  20,726 
30  22,132 
30  23,971 
30.29,191 
26126,610 
26,918 
31,291 
33,766 
36,176 


19,4 

12,8 

04 

17,3 

11,9 

19.1 

7,7 

12,0 

9,1 

6,7 

,9 

9,7 

-3.6 

2' 

2.6 
•  ,8 
•4,2 
-6,1 
-13,0 
•18.1 

•  24,3 
-31,7 
•40,2 
•49,1 
-97,3 
•99,1 
-96,8 
•60.6 
-63,0 
•63,8 
•63,1 
-61,6 
-59,3 
-56,5 
-53,1 
-51.1 
-48,3 
•44,3 

•  37,3 
■32,2 
-26,6 


■12,4|27 
■18,4|26 
■24,l|27 
■26,8|2B 
■34.8127 
2'' 


-46,9 
-52,9 


1,2 
2,0 
2,6 
3.6 
5.0 
4.9 
6.1 
6.1 
6,9 
10,3 
11,1 
13.4 
19.1 
21.6 
23.5 
20,9 
17,6 
13,0 
6,0 
3,9 
1,3 
2,1 
2,5 
3,1 
2.5 
.3 
1.0 


174 
578 
999 

1,447 
1,921 
2,422 
2,992 
3,511 
4,112 
4,750 
5,442 
6,185 
7,008 
7,910 
3l!  8,924 
3ll 10,102 
31  11,550 
31  12,426 
3l| 13,443 
30' 14,643 
30<  16,113 
17,562 


16,464 
19,468 
20,692 
22,165 


-7.1 
-7,4 
-5,8 
-9,4 

•6,0 
-7,4 
-9,7 
•12.7 
-16.1 
-19.8 
•23.8 
-28.3 
•33.3 
-39.1 
•  49.6 
-91.2 
-93.0 


-47.6 
-47.4 


•9.6 
-11.0 
-13.6 
-16.5 
-19,3 
-22.2 
-26.0 
-29.3 
-32.4 
-36.5 
-40.6 
-44.7 


4.0 
3.5 
2,6 


7.1 
7,2 
5,3 
4.6 
3.2 
2.7 
1.3 


15 

160 

563 

1,009 

1,460 

1,934 

2,431 

2,962 

3,518 

4,121 

4,757 

5,452 

6,192 

7,017 

7,919 

8,935 

10,119 

11,980 

12,462 

13,463 

14,668 

16,167 

17,645 

16,529 

19,550 

20,759 

22,241 

24,149 

25,362 

26,898 

28,803 

31,966 

34,1*7 


33.8 
39.6 
49.2 
90.3 
91.3 
47.6 
47.2 
47.2 
47.1 
46.7 
47.1 
47.0 
1 

46.9 
46.2 
49,9 
49,2 
44,2 
41,6 
36,0 
30,0 


-25,0  31'   3.5 
■29,3|32 
-32,9  32 

-36,9l32 

-42,3 

-45, 


7,9 
6.8 
10.2 
10,0 
6,0 
7.1 
6.5 
5.1 
3,9 
2,5 
2.5 
2.4 
2.3 
3.3 
4.1 
4.5 
5.1 
7.3 
8.0 


39 


60 
498 
937 
1,394 
1,87* 
2,379 
2,913 
3,477 
4,061 
4,723 
5,423 
311  6,174 
3l!  7,004 
3ll  7,914 
31|  8,938 
31  10,123 
31  11,567 
3l| 12,439 
3i; 13,450 
31  14,646 
31  16,110 
31; 17,572 
30  18,447 
30  19,454 
28' 20,649 
27  22,105 
24  23,991 
24  25,166 
22  26,652 
22  28,561 
19  31,297 


4.0 

,9 

09 
23 

-3,7 

10 

•5,9 

-2.0 

•  7,8 

-4.9 

-10,5 

-8. 1 

-14,5 

11,1 

-16,0 

14,6 

-20.7 

18,2 

-25.1 

21,9 

-28.9 

26.3 

-34.5 

31.3 

-39.3 

37.0 

-42.3 

43.4 

-45.5 

49,3 

52,4 

51,0 

49,4 

49,1 

49,1 

49,3 

49,4 

50,0 

50,3 

50,4 

12 

50,4 

10 

49,5 

10 

49,2 

10 

48,0 

09 

45,2 

06 

39. B 

09 

4.9 

9.1 
9.9 


903 

120 

948 

994 

1,467 

1,964 

2,46Sl 

3,0401 

3,622 

4,29o! 

4,912 

9,636 

6,4131 

7,270! 

6,209 

9,299 

10,497 

11,674 

12,716 

13,693 

14,896 

16,276 

17,693 

18,543 

19,524 

20,686 

22,118 

23,977 

25,163 

26,624 

28,526 

31,264 

33,739 

36,153 


7.9 

6.4 

9.9 

7.7 

4.9 

1.4 

-1.9 

-9.4 

-9.1 

•13.4 

-16.0 

•  23.3 
-29.4 

•  36.7 
•44.4 
•92.9 

•  98,3 
-97,3 
•99,9 
-95,2 
-56.2 
-56,3 
-99,9 
•95,6 
-99,4 
-53,4 
-91,6 
-50,9 
-46,6 
•49,0 
-39,7 
•34,7 

•  28,3 


-5,3 

•7,4 
-10,8 


36 

30 

30 

30 

30 

30 

30 

30 

07 

BOISE,  IDAHO 
919  MB 


BDOTHVILLE,  LA, 
1014  MS 


BROWNSVILLE/  TEXAS 
1011  MB 


BUFFALO,  N, 
991  MB 


CAPE  M4TTERAS, 
1016  MS 


867 
119 
9*8 

1,003 
1,464 
1,991 
2,919 
3,084 
3,679 
4,309 
4,976 
5,711 
6,491 
7,395 
8,300 
9,359 
10,556 
11,97* 
12,806 
13,777 
14,930 
16,336 
17,7*0 
18,979 
19,547 
20,696 
22,107 
23,942 
25,117 
26,570 
28,456 
31,190! 


13,0 
13,0 
9,6 
5,7 
1,9 
-2,1 
•6,3 
>10,6 
■15,5 
•21.5 
•27,9 
•35,3 
•43,4 
•52,3 
•59,6 
•59.5 
•57.9 
•57.4 
•96.3 
•96,4 
•98.6 
•96.7 
•98.0 
•96.9 
•94.1 
•92.3 
•49.6 
•45.9 
•38.9 


-1.3 


■19, 


•4,2'32 
29 
27 
27 
26 
29 

-29,1  25 

-33,4  29 

-40,9  29 

-46,0  29 

29 

27 

27 

27 

27 

2T' 

"' 

I2B 

2. 

>1 
02 

07 
07 
07 
06 


2,4 
2,6 
3.2 
4,5 
6,3 
7,9 
9,0 
9.6 
10.4 
11.6 
12.5 
13.3 
12.9 
13,4 
12.5 
11,9 
U.l 
9,3 
7,2 
5,7 
4,2 
2,5 
1,7 
2,6 
3.1 
3,2 
4,9 
5,1 


1 
124 
570 
1,034 
1,921 
2,031 
2,973 
3,137 
3,736 
4,381 
9,057 
5,808 
6,607 
7,486 
8,453 
31  9,536 
31  10,772 
31  12,231 
31  13,065 
31  14,059 
31  15,192 
31  16,996 
30  17,907 
30  16,714 
30  19,692 
30'  20,781 
30|  22,162 
30l  24,023 
29  25,213 
29  26,662 
29',  28,608 
17| 31,366 
9  33,692 


20,9 
21,8 

19,7 
17,4 
14.7 
11.8 


■16.3 
-22.4 
-29,4 
-37,6 
■  45,7 
-53,6 
-56,0 
-56.9 
-62.7 
-69.9 
-67.2 
•66.9 
-63.9 
-60.3 
-97.1 
-92.9 
-49.8 
-46.6 
-42.9 
-38.0 
-32.2 


19.7 
18.9 
14,3 
9.2 
9.7 
2.3 


-25.7 
-31,2 


9.5 

6,8 

10,0 

12,0 

14.9 

19.1 

26.4 

28.4 

27.4 

22.9 

16.1 

6,6 

5,1 

2,4 


104 
590 
1,017 
1,906 
2,021 
2,969 
3,137 
3,741 
4,390 
9,079 
9,822 
6,622 
7,902 
6,472 
9,998 
10,801 
12,266 
13,120 
14,087 
15,206 
16,948 
17,673 
16,668 
19,996 
20,717 
22,109 
23,9*1 
25,122 
26,990 
28,910 
31,270 
33,790 
36,127 


21.7 

19.7 

22.7 

20.4 

20.3 

17.0 

18.6 

11.6 

16.6 

9.8 

14.4 

.9 

11.7 

•  4,6 

S.2 

•9,4 

4.3 

-11,5 

-5,3i-19,9!27 


10,7 
16,1 
21. 


■37.6!27 


26.7  -43.7  27 


36.4  . 

44.1 

52.5 

56.6 

61.1 

65,6 

69,7 

70,5 

69,2 

69,2 

62,2 

96,2 

93,6 

90,4 

47,2 

43,4 

38,1 

32,7 

28,3 


90,2  27 
27 
27 
27 
26 
27 
27 


1,3 

3,0 

6.8 

9.9 

3.2 

2.3 

2,4 

3.1 

4.1 

6.4 

9.0 

10.9 

13.8 

16.7 

22.1 

26.5 

36,2 

42,3 

39,9 

33.7 

26,6 

19.1 

3.1 

2.8 

6.6 

6.9 

6.1 

7.7 

8. 1 

7.2 

4.6 


31 

218 

31 

142 

31 

969 

31 

1,016 

31 

1,486 

31 

1,980 

31 

2,903 

31 


31 


094' 
3,64l| 
4,266j 
4,933 
5,697 
6,433 
7,291 
31'  8,232 
31'  9,265 
31  10,490 
31  11,916 
31  12,761 
31  13,736 
31  14,696 
31  16,314 
31  17,726 
31  18,572 
31  19,550 
29  20,715 

26  22,147 

27  24,009 
27, 25,197 
23' 26,665 
19  28,593 

6  31,426 


-12.7 

-17.3 

-22,9'. 

-29.1  . 

-36.1  • 

-43,5  . 

-51,0 

•57,91 

-97, 6| 

-96,3' 

-96,0 

•96, b' 

-96,7 

-96,9 

-96,1 

-99,1 

-93, ll 

-91,2' 

•90,1 

-47,9 

-44,2 

•36,2 


2,0 

,9 

•3,9 

-6,9 

■10,6 
■14,0 


46,6 
53,1 


1,4 

2,9 

5,1 
7,6 
9.0 
10.1 
11.8 
13.0 
13.9 
15.6 
16.7 
17.4 
17.4 
19.4 
20.4 
22.3 
23.9 
21,0 
19,6 
16,3 
13,2 
9.5 
6,8 
4,6 
2,1 
,9 
1.6 
2.4 
3.6 
4.3 


31 

31  1591 
993! 
1,093) 
1,933 
2,038 
2,971 
3,132 
3,724 
4,365 
5,037 
5,762 
6,574 
7,450 
31  8,411 
31  9,466 
31  10,710 
31  12,1*7 
31  12,967 
31  13,954 
30  15,099 
30  16,468 
30  17,868 
30  18,696 
30  19,657 
29  20,800 
26  22,211 
26  24,062 
25,25,247 
20  26,701 
18  28,615 
16  31,383 


-12.6 
-18.0 
-24.0 
-31.0 
-39.3 
-46.5 
•57.3 
•59,0 
-59,0 
-59,4 
-61,6 
-61,9 
•61,0 
-59,8 
-57,7 
-99,3 
-91,9 
-90,1 
•  47,7 
•43.6 


12.1 
7.2 
4.2  26 
26 
-3.9  27 
•7.6' 27 
■11,6  26 
■19,5  27 
-20,9  27 
■25,1  26 
■28,8  26 
■33,0  29 
26 


-4*. 7 
-49,3 


,6 

,4 

1,6 

1,6 

2,5 

3.3 

3,6 

4,7 

5,7 

6,9 

7,9 

8,6 

10,0 

10,3 

12,3 

14,6 

15,6 

18,6 

19.9 

21.0 

19.1 

19.7 

10.3 

7.4 

4.1 

1.4 

2.1 

2.9 

2.9 

2.1 

1.4 

1.9 


See   refereace   aote   Kt   end  of    table 


RAWINSONDE  DATA 

Average  monthly  values 


•                   C«RIBQU<    HAINE 

CHARLESTON,    S.    C, 

CHIHUAHUA*    HEXICC 

*                 COLD   BAY,    ALASKA 

COLUMBIA*    HO. 

992   MB 

1016    HB 

895    MB 

1004    MB 

987    MB 
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1 
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1 

1 
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d 
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31 

191 
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3.4   28 
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sT 

13 
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14.6 

or 

.8 

31 
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4.6 

IT 

,9 

31 

30 
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31 
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31 
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31 

191 

16.4 
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07 
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31 

79 

31 

96 

31 

127 

950 

31 
31 

545 

1,8 

-2,1    26 

4,1 

31 

569 

17.7 

10.1 

19 

1,2 

31           921 

31 

469 

1.0 

•1.2 

31 

961 

15.3        9.7    22 

900 

980 

2.2 

•3.3   29 

6,6 

31 

1,052 

15,0        6,3 

12 

,9 

31 

989 

31 

906 

•l.J 

-3.6 

31 

1,020 

13.7,       6.2,  24 
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goo 

31 

1,440 

.0 

-5,4    29 

8,4 

31 

1,934 

12.1 

2,2 

,9 

31 

1,482      16.3 

4.9 

23 

.3 

31 

1,360;    -3.6 

-6,7 

31 

1,500 

11.4        3.21  25 

31 

1,925 

-1.8 

-8.4    29 

9.1 

31 

2,040 

9,6 

-1,7 

,9 

31 

1,999 

15.9 

1.5 

.4 

31 

1,837      -5,4 

•  9,9 

31 

2,005 

8,3 

-,1,  26 

750 

31 

2,443 

-4.2 

-12.4    28 

10.0 

31 

2,570 

6.5 

-6,1 

,7 

31 

2,539 

12.2 

-1.4 

1.3 

31 

2,338      -7.7 

-12,8 

31 

2,532 

5.3 

-4,61  26 
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^1 

2,979 

-6.6 

-15.0   28 

11.4 

31 

3,137 

3,8 

-11.8 

2,9 

31 
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1.6 

31 
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31 
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1.8 
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31 
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-9.4 
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12.8 

31 
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,3 

-13.9 

3.2 

31 
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31 
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31 
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31 

4,171 

-12.6 
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14.6 

31 

4,373 

-3.5 

-17,6 

4.2 

31 

4,367 

-1,6 
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4.0 

31 
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31 

4,324 
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31 
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-16.1 
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16.3 

31 
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4.7 

31 
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-17,7 

6.3 

31 
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31 

4,994 
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31 
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9.3 

31 

5,788    -12.6 

-25.7 

8,9 
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31 
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31 
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31 
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31 
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31 
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28 
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31 
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31 
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31 
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-49.1 

23 

26,596 

•49.4 

06 

15 

26 

28,595 

•  44.7 

08 

6.9 

27'2e,588 

•43.6 

09 

.8 

12 

28*490 

•44)0 

26   28,633 

•46,3 

09 

17 

28,496 

-45.6 

04 

10 

25 

31,341 

•  36,2 

10 

5.3 

16|31,399 

-36.9 

26 

2.3 

26i 31,294 

•41,6 

09 

9 

31,262 

-39.9 

7 

13 

33*794 

-32,0 

21 

33,708 

•37,3 

07 

5 

16 

36,087 

•  34.0 

08 

io!i 

4 

11 

37,708 

•30.9 

DtYTONi    OHIO 

OEt    RIO,    TEXAS 

DENVER*    COLO, 

DODGE    CITY,    KANS 

EL    PASO,    TEXAS 

982   MB 

976   MB 

838    MB 

923    MB 

880    MB 

SURFACE 

297 

12.1 

6.5 

14 

.7 

31 

314      19,4      16,7 

11 

3.2 

1*611 

9.2 

4.6 

17 

,9 

31 

791 

19,2 

11.6 

13 

1.0 

TT 

1*193 

14.3 

1,5 

21 

,5 

1000 

144 

31 

108 

109 

31 

110 

31 

91 

990 

979 

14,1 

6,2 

23 

3,2 

31 

590      16.8      15.9 

9.9 

944 

31 

943 

31 

533 

900 

1,032 

12,2 

4,6 

26 

9.6 

31 

1*015      17.3      12.1 

8.1 

1*003 

31 

1,004 

13.4 

10.2 

2.7 

31 

1*001 

890 

31 

l,J09 

9,6 

2,1 

27 

7.4 

31 

1*502      19.5        8,1 

6.6 

1*486 

31 

1,4861    13.6 

7,5 

4.0 

31 

1*486 

17.6 

1.7 

20 

,7 

800 

2,011 

6,9 

-2,5    27 

7,6 

31 

2<015|    13,3        2,9 

4.7 

1*991 

10.6 

1.6 

31|     1,996;     11.9 

3,5 

31 

2*003 

15.9 

-1,6 

23 

1.3 

790 

2,935 

3.9 

•6.6  ;27 

8,0 

31 

2*554      10.7      -3,3 

2.4 

2*526 

8.7 

•  3,6 

2.9 

31      2,530i       8.6 

-,5 

31 

2*949 

11.9 

-4,9 

26 

2,9 

700 

3,097;        ,5 

•9,7    27 

8.6 

31 

3*127        7,3      -6,4 

2.1 

3*095 

5.4 

•7,3 

3.7 

311    3,1021       5.0 

•4,7 

31 

3*120 

•6,1 

27 

3,9 

690 

3,685      -3,0 

-14,2,27 

9.6 

31 

3*728        3.1    -13.2 

3.4 

3*69i:       1,2 

-10,4 

4,8 

31      3,698,         .8 

-9.2 

31 

3*722 

2!2| -11.2 

26 

3,7 

600 

31  ,    4<31S  !    -6.9 

-19,8    28 

10,0 

31      4,376,    .1.7|.17,6 

9.2 

4,334,    -3,7 

-13,6 

6.2 

3i:    4,341,    .3.6 

•13,9 

l'.ll3l 

4,366 

•3.1    -I5.il 24 

3,9 

S90 

4,989 

-10.6 

-26,1 

27 

10.5 

31|    5,094      -6.7-21,2 

7.9 

5,005      -9,2 

-16,6 

7,2 

30:    5,019 

•  8.8 

-16,9 

6,040 

•6.7, -19,4 

4,0 

500 

3,719 

-19.3 

-31,6 

28 

10,9 

3l|    5,6001-11.9   -27,0 

9.3 

5,744-14.6 

-25,3 

7,9 

30 

5,796 

-13.7 

-29,1 

5,780 

•14.1-24,6 

9,9 

490 

31 

6,499 

-20.7 

-36,1 

28 

11.7 

30|    6,990-17.0   -32.2 

10,2 

6,93o!^20.3 

-32,6 

7.7 

30 

6,544 

•19.2 

-30.4 

6,566 

•20,0! -33,2 

6.9 

400 

31 

7,367 

-27.0 

-41,7 

28 

12.2 

30<    7,473'-23.9    -38,8 

12,2  |31 

7*3961-27.0 

-39,3 

8,0 

30 

7,417 

•29.4 

-37.3 

7,435 

-26.4   -40,3 

7.6 

390 

8,316 

-34.2 

-47,4 

28 

12.9 

30 

8*435, -30. 9    -44,4 

13.4 

31 

8,3441-34.3 

-46,4 

6,8 

30 

6,372 

-33.0 

-43,4 

8,386 

-33.6    -46.6 

9.1 

300 

9,376-42,0 

-92,6 

28 

13.6 

30 

9,5U'-39,0 

-50,4 

14.3 

31 

9,404 

-42.8 

9,2 

29;    9*441 

-41.4 

-50,5 

9,490 

•41.5;-91,3 

11.4 

290 

10,589 

-50.1 

28 

15.9 

30 

10,739-47.0 

21.3 

31 

10,609 

•  52.1 

9,8 

26    10*698 

•  50,6 

10,667 

13.3 

200 

12,020 

-57.7 

28 

19,4 

30 

12,193   ^54.0 

26.3 

31 

12,029 

-59.2 

13.1 

28    12,0e5;>S8,6 

12,109 

17.9 

175 

12,839 

•  59.0 

28 

19,9 

30i 13,0451-56, I 

28.1 

31 

12,861    .59,6 

14,0 

29    12,921,-59,6 

12,996 

20,0 

190 

13,828 

-58. 1 

28 

18.2 

30, 14,020'^58.6 

29.9 

30 

13,826i-56.3 

13.3 

28    13,8871-59.0 

13,931 

20.2 
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14,978 

-58,3 

27 

17.2 
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22.5 

30 

14,974 

•56.2 
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16,076 

17.1 
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16,382 

-98.7 

27 

19.9 
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14.8 

29 
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-59.3 
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16,496 
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80 
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28 

11.3 
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29 

17,768 
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7,6 
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17,819 

7.6 
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29 

8,3 
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4.3 

28 

18,600 
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5,4 
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18,632 

4.9 
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29 

4,9 
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1.7 
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,8 
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4.3 
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03 
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27 
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-96,3 

03 

22,091 

1.9 

30 
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-92.2 

08 

1.6 
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08 

5.2 

27 

23,967:-52.9 

06 

2.4 

27 

23*977 

-93,3 

07 

23,917 

3.3 

25 

25,192 

-90,9 

09 

2.3 

29   25,170    -50,6 

08 

4.2 

27 

25,148    -50.9 

06 

2.9 

26    25,199 

-91,6 

08 

3.0 

25,090 

3.4 

20 

26,647 

-48,6 

09 

2.9 

27126,6361-47,2 

06 

3,3 

26 

26,606    -48.6 

07 

2.2 

26,26,611 

■49,0 

07 

3.0 

i6,549 

09 

1.7 

15 

28,920 

-44.3 

07 

1,2 

26 

28,558 

•  42.6 

08 

1,0 

22 

28,521 

-44.3 

08 

3.3 

17 

26,923 

-44,3 

06 

2.9 

28,497 

01 

10 

31,295 

-37.3 

25 

31,326 

•  37,2 

39 

1,0 

15 

31,265 

-38,2 

09 

1.3 

11 

31,307 

•37.4 

20 

31,204 

29 

2!5 

7 

18 

33,825 

-31.2 

26 

3.8 

9 

33,834 

•31.9 

8 

33,567 

nil    NEV, 

EMPALMI,    MEXICO 

•               FAIRBANKS*    ALASK 

1 

FLINT,    MICH. 

~~ 

PORT   WORTH,    TEXAS 

808    NB 

1011    MB 

997    MS 

989    HB 

994    MB 

SURFACE 

31      1*908 

6.0 

•3,3 

20 

1,5 

91 

12 

17,6 

11,8 

02 

1.4 

30 

135 

5.4 

•1,8 

01 

2.1 

6,4 

4.9 

16 

1.1 

160 

17,7 

16,0    19 

,7 

1000 

31           119 

31 

103 

20.9 

13,3 

02 

1.1 

30 

110 

1.2 

124 

950 

31           930 

31 

54S 

23.2 

4,7 

21 

,5 

30 

533 

5.9 

-4,8 

2.3 

10,3 

1,9 

3.0 

566 

18,4 

13,7    20 

900 

31      1(007 

31 

1,016 

21.2 

1,1 

15 

1.0 

30 

971 

3.1 

-7,0 

2.2 

9.0 

,9 

1,028 

16,9 

10,9|21 

850 

31      1*489 

31 

1,510 

18.4 

-1.2 

16 

3.1 

30 

1,431 

-.2 

-6,7 

2.2 

6.7 

-2.4 

1,614 

14,3 

7,5    21 
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31 1    1*991 

9,2 

•1,9 

21 

1.3 

31 

2,029 

15.2 

-5.6 

17 

4.8 

30 

1,914 

.3,7 

-10,8 

1.4 

3.9 

-5,3 

2,024 

11,5 

2,8    22 
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31      2*922 

9.1 

•  4,5 

3?. 

.1 

31 

2,569 

11.7 

.:l'A 

18 

5,6 

30 

2,422 

-7,1 

-13,6 

.9 

1.4 

•  6,6 

2,561 

8,4 

•1,5    29 

700 

31      3*096i      5.4 

-7.8(29 

1.9 

31      3,140 

8.0 

19 

9.9 

30 

2,956 

•10,9 

-17,6 

.6 

•1.4 

-12.3 

3,126 

4,9 

•6.4l 27 

690 

31      3,689           .9 

-11,0|24 

2.9 

31      3,742 

3.5 

-16.6 

20 

6.1 

30 

3,521 

-14.5 

-22.6 

.4 

•4.7 

-15.2 

3,727 

,7 

-10.5    28 
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3!      4,335      -4,1 

-19,0l24 

3.9 

31      4,391 

-1.2 

-20.7 

21 

6.3 

30 

4,124 

•18.4 

-26.8 

1.4 

•8.2 

-20.4 

4,368 

-3,4 

-14,9l28 

990 

31      5,004l    -9,2 

-21,2    24 

4.2 

31      5,072 

-6.3 

-25.3 

22 

6.1 

30 

4,767 

•22.6 

-31.3 

2.2 

4,94o!-12.9    -29,0 

5,045 

•  8.2 

-20,2    27 

500 

31      9,746   -14.1  i.27.3    29 

4.8 

31      5,617 

-11.7 

-29.9 

24 

6.7 

30 

5,462 

-27.4 

-34,9 

2.6 

6,666-17,1    -31.0 

5,785 

•12.7,-26,5    27 

490 

31      6,526   •19.e;-33,l ,29 

9.9 

31 

6,611 

-17.5 

-34.9 

29 

10.2 

30 

6,210 

-32.5 

-39,5 

3,8 

6,441    -22.6 

-37.4 

6,576 

•18.1    -32,7; 26 

400 

31      7,400 '-26.5 i-39. 2 |2S 

6.1 

31 

7,488 

•23.8 

-39,9 

26 

13.0 

30 

7,036 

•38.3 

-43.3 

4.3 

7,305    -26.6 

-43.0 

7,451 

•24.3   -39,11 27 

350 

31 :    e,390;-34.2|-49.7|26 

6,2 

31 

8*448 

•31.1 

-46,1 

26 

16.4 

30 

7,942 

•44.3 

-44,8 

9.3 

6,247   -39.6 

-46.0 

8,411 

•31.4    -44,9! 27 

300 

31      9*4l0i-42.9 

-49,4    27 

6.7 

31 

9*524 

-38.6 

-52,7 

26 

19,6 

30 

8,96l|-50,3 

7.3 

9,301    -43.4 

-90.3 

9,484 

•39,8    -50, 1: 27 

290 

31    10. 6191-91, 9 

28 

8.1 

31' 10*7991-46,6 

26 

23,8 

30 

10,1421-52,7 

7.5 

3li  10,906!-91.0 

10,709 

•49, ol               ,27 

11)4 

200 

31    12*036-99,1 

10.7 

3i: 12*209-93.9 

26 

29,9 

30 

11,586 

•91,2 

9.9 

11,933 

•97.4 

12,141 

•97,3 

26 

17.0 

175 

31    12,871-99,7 

11.4 

29    13,063-96.3 

26 

26,9 

30 

12,456 

•50,0 

4.8 

12,773 

•  98.1 

12*982 

-58,6 

2^ 

20.4 

190 

31    13,839^-98.1 

11.4 

29! 14,039-99.1 

26 

29,0 

30 

13,465 

•49,2 

3.4 

13,747 

•96,9 

13*992 

•  58,2 

27 

20.6 

125 

31    14,989-98.1 

11.7 

29: 15,168-62.6 

26 

20.0 

30 

14,660 

2.3 

14,909 

•96.4 

19,093 

•60.9 

27 

17,7 

100 

31    16,389   -59,9 

10.0 

29: 16,932    -66.61 

26 

12.2 

30 

16,122 

1.4 

16,319 

-96.9 

16,470 

•63.7 

27 

13,0 

80 

31    17,782   -60.3 

6.1 

29' 17,874,-67.9 

27 

5,5 

30 

17,587 

,9 

17,731 

-97.3 

17,832 

•65,1 

28 

70 

31    18,613   -60.9 

4.7 

291 18,679 

•  66.5 

33 

2.0 

30 

18,463 

.2 

18,975 

-96.9 

18,650 

•64,8 

29 

60 

31    19,371    -60.4 

2.5 

29    19,616 

-64.6 

06 

3.9 

30 

19,473 

,7 

19,593 

-96.9 

19,993 

-63,4 

32 

50 

31    20,709    -59,1 

1.5 

27I 20,741 

-61,2 

09 

3.4 

30 

20,668 

1,4 

20,709 

•95.9 

20,721 

-60,0 

03 

40 

31    22,114-57.3 

OS 

1.7 

27, 22,138 

-57,9 

11 

4.1 

30 

22,133 

2.9 

22,137 

•93.9 

22,124 

•57,3 

06 

30 

31    23,944-54,3 

04 

1.8 

271  23,,(,j 

-53,7 

08 

5,4 

29 

24,025 

4.8 

29l 23,998 

-92.1 

23,991 

•93.4 

08 

25 

30    25,121,-52,2 

04 

2.3 

25    25,146 

-90.9 

08 

5.9 

28 

25,228 

09 

3.9 

25'25,191 

•91.1 

25,126 

•51,2 

08 

20 

30    26,573 ;-49, 2 

06 

2.7 

24    26,610 

-47.4 

08 

3.1 

27 

26,7061-46.5 

09 

6.3 

22    26,661 

•  48.4 

4.0 

26,587 

-46,1 

08 

15 

28    28,481    -44,7                 106 

2.9 

19   28,919 

-43.4 

09 

3.4 

23 

28,639 

-43,4 

09 

8.4 

20    29,583 

-44.2 

08 

9.3 

28,503 

-44,6 

09 

10 

24    31,234    -38,1                 110 

3.1 

9131,260 

•36.8 

17 

31,401 

-36.7 

08 

9.2 

17 

31,347 

-37.7 

08 

3.0 

10 

31,256 

•  38.2 

7 

18    33,715-32,7                 : 10 

3.7 

33,809 

•36.2 

5 

9    36,118    -31.2 

r>te   at   eod   of    table 
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Av*iag*  monthly  valu*a 
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6.2 

1.2 

06 

1.9 

31 

1,472 

12.9 
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12 

3.1 

1,11a 

7,3 

-.3 

22 

2.2 

Ti 

7,9 

4.7 

34 

,7 

31          273 

14.4 

11.6   22 

.6 

1000 

31 

128 

31 

ao 

126 

31 

31           196 

»50 

31 

996 

31 

917 

960 

31 

9,8 

1,7 

28 

1.9 

31          995J      16.2'       8.7'  23 

1.5 

900 

31 

1,001 

10.3 

,9   3* 

2.0 

31 

987 

1,013 

31 

8,6 

,0   28 

3.6 

31|     1,09^      14.1        3.8    25 
3l'     l,53«i      11.4        2.6    27 

1.6 

S90 

31 

1,*76 

-2.0   31 

31 

l,»7l 

1,463 

3.1 

31 

6,2 

•1,0   2T 

5.5 

2,6 

eoo 

31'     1.97A 

-9.4   30 

31'     1,98* 

14.7 

-2.9 

2.8 

1,963 

2.9 

31 

3,2 

•4. J    27 

7.2 

31      2,03B        6.4        -.8    28 

3.9 

750 

31      2i»99 

-7.9    30 

3i;     2,920 

11.4 

-9.3 

24 

1.6 

2,909 

4.0 

31 

.3 

•9,6    26 

8.7 

31;     2,569        9.4      -9,8    28 

4.3 

700 

31 

3,091 

-1.9 

-12.0   29 

31 

3,096 

7.4 

-8.5 

3,063 

-1.9 

9.6 

31 

-2.4 

-14.4    26 

10.0 

31'     3,133        2.0   -10.9    27 

4.1 

650 

31 

3,63* 

-9.6 

-19.9    29 

31 

3,696 

2.3 

-11.1 

27 

3,691 

-4.9 

-13.7 

7.1 

31 

-9.4 

-17,4    28 

11.3 

311      3,723      -1.9'  -14.4    26 

5,1 

600 

31 

*.260 

-9.71-18.9    29 

ll!6 

31 

*,3*4 

•  3.2 

-13.7 

4,276 

-8.6 

-ia.5 

9.5 

31 

4,294 

-9.0 

-21,01   28 

13.2 

31i     4,396      -9.2I  -18.8    26 
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29   22,114   •96.6 

06 

30 

26    2*. 0*9    -52.0                   08 

26    23,920-93.6 

09 

-53.5 

27 

24,019 

•  49.7 

26    23.964    •51.4 

29 

25    25.233    -*9,9                   06 

26    25,1001-50.3 

09 

-50.8 

26 

29,212 

•49.0 

27    25.159    -46.2 

20 

22    26.699    -*8.0               1  08 

28    26,9681 -*6.6 

08 

-46.9 

29 

26,668 

•  47.2 

25    26,637    -49.9 

19 

17    2e/»97i-A3.7 

oa 

2)0 

26l 26,*9t    .*2.9 

09 

-43.0 

22 

28,616 

•  44.4 

23    28,571    -41.7 

10 

9   11,116 

-»6.» 

16    31,2*1-39,1 

10 

-38.6 

8 

31,427 

-ia.9 

22    31,336   -3S.i 

7 

1 

6   33,686-39,6 

1 

-39.1 

U    33,787   -39.6 

See   ro(er«Qc«   oole  at  •nd  of    table 


RAWINSONDE  DATA 

Average  monthly  values 


KDTZEBUE/    ALASKA 

KWAJALEIN/    MARSHALL 

IS. 

LAKE   CHARLES/    LA, 

LANOER/    WYD. 

•               LIHUE    KAUAI/    HAWAII 

1015   HB 

1011    MB 

1014    MB 

629    MB 

1013    MB 

Re 

suliant 

nc 

sulianc 

Resultant 

a 

Resultant 

Resultant 

, 

1 

2 

Wind 

1 

M 

Wlna 

I 
1 

3 

wind 

3 

Wlntl 

1 

jS 

wind 

6 

Z 

s 

9 

1 

£ 

1 

a 

1 

d 

1 

t 

s 
■% 

i 

1 

1 
B 

i 
i 

a 

1 
& 

1 

6 
Z 

s 

o 

1 

i 

a 
i2 

i 
1 

& 

1 

1 
Z 

M 
1 

1 

a 
.2 

£ 
1 

1 

6. 

s 

9 

a 

B 

i 

« 

Q 

& 

5. 

SURFACE 

26 

5 

,5 

~-4.9 

07 

i.i 

31 

4 

26.6 

25.6 

06 

8.1 

J\ 

5 

19,0 

17.6 

09 

1,0 

TT 

1/696 

7.9 

-.1 

25 

1.4 

31 

36 

22.2 

16.31 04 

2.7 

1000 

26 

122 

3,5 

•5.0 

06 

2.8 

31 

100 

26.2 

23.0 

08 

8.9 

31 

123 

20.6 

17.8 

10 

1.0 

31 

117 

31 

153 

22.0 

18. 3l  04 

3.9 

950 

26 

535 

3.3 

-s.e 

u 

3.1 

31 

552 

22.9 

20.1 

07 

11.0 

31 

565 

18.9 

14.2 

3.6 

31 

549 

31 

594 

16.7 

16.5;  06 

9.7 

900 

26 

975 

,7 

•  6.0 

12 

2,9 

31 

1/023 

20,3 

16.7 

08 

10.8 

31 

1,029 

16.3 

11.1 

3.9 

31 

1/007 

31 

1/060 

15,5 

13.41  06 

9.1 

850 

26 

1<431 

-2.1 

-10.2 

13 

3,0 

31 

1/516 

18,2 

12.9 

09 

9.9 

31 

1,515 

14.2 

6.8 

3.0 

31 

1/486 

31 

1/544 

12.9 

6.5    06 

4.3 

800 

26 

1<910 

•5,1 

-13.2 

14 

2,8 

31 

2/035 

15,9 

9.7 

09 

8,9 

31 

2,024 

11.3 

1.3 

2.6 

31 

1/992 

6.6 

•  2.4 

30 

1.6 

31 

2/092 

11.1 

.1 

07 

2.8 

750 

26 

2<414 

-8,2 

-16.9 

13 

2,8 

31 

2/562 

13,3 

6.0 

09 

8,4 

31 

2/597 

8.1 

•  3.1 

2.8 

31 

2/524 

6.7 

-4.8 

31 

1.6 

31 

2/588 

9.3 

•6,8 

09 

1.4 

700 

26 

2/947 

-11.4 

-21.2 

14 

3,0 

31 

3/160 

10.4 

2.7 

09 

7,0 

31 

3,127 

5.1 

•  8,6 

2,9 

31 

3/088 

3.3 

-8,3 

26 

3.6 

31 

3/159 

7.1 

-10.3 

06 

.6 

650 

26 

3/509 

-15,1 

-25,5 

14 

2,9 

31 

3/774 

6.9 

-2.0 

09 

5,3 

31 

3/725 

1.5 

-13,5 

3,7 

31 

3/679 

-.6 

-12,3 

28 

6.2 

31 

3/762 

5.1 

-16.0 

26 

,7 

600 

26 

4/113 

-19.1 

-30.3 

15 

3,0 

31 

4/429 

3.3 

•5.3 

09 

3,9 

31 

4/369 

-2.5 

-16,1 

4,7 

31 

4/320 

-5.2 

-18.9 

28 

8.7 

31 

4/415 

1.9 

-19,8 

26 

2.2 

550 

26 

4/750 

-23.0 

-33.5 

17 

2,5 

31 

5/130 

-.7 

-9.5 

09 

2.7 

31 

5/047 

-6.7 

-24,4 

6,4 

31 

4/990 

-10. I 

-23.8 

27 

9.9 

31 

5/106 

-2.5 

-24,2 

27 

3.6 

500 

26 

5/448 

-27.6 

-37.0 

19 

2.3 

31 

5/886 

-4.6 

-14,2 

09 

1.4 

31 

5/792 

-11.6 

-28,3 

6.7 

31|     5/726 

-15.4 

-29.3 

27 

10.7 

31 

5/661 

•  7.7 

-27,8 

26 

4.2 

<|50 

26 

6/197 

-32.7 

-41.0 

19 

1.7 

31 

6/709 

-9.2 

-20,9 

07 

,6 

31 

6/586 

-16.8 

-34.8 

8,6 

31,     6/5051-21,0 

-36.2 

27 

10.9 

31 

6/667 

-13.6]-3l,4 

27 

5.3 

<>00 

26 

7/021 

-37.8 

-42,4 

23 

3.3 

31 

7/610 

-14.9 

-26,2 

36 

,4 

31 

7/466 

-23.2 

-39,9 

10.9 

3ll     7/374 

-27.6 

-42.6 

27 

11.3 

31'    7,556 

-20.51-37,2 

27 

7.3 

350 

26 

7/929 

.44,0 

-43.9 

25 

4.2 

31 

8/608 

-21.3 

-34,2 

22 

2.0 

30 

8/430 

-30.5 

-45,6 

13.0 

31 

8/319 

-35.1 

-48.0 

27 

13.0 

31 

8/529 

-27.6 

-43.2 

27 

9.5 

300 

26 

8/948 

-50.3 

25 

4.5 

31 

9/726 

-29.9 

-43,2 

22 

3.5 

30 

9/508 

-36.5 

-51.2 

14.2 

31 

9/375 

-43.4 

27 

14.1 

31 

9,621 

-35.3 

-49,7 

27 

13.3 

250 

26 

10/127 

-53.7 

25 

4.4 

3! 

10/998 

-40.3 

-50.5 

22 

6.2 

30 

10/737 

-47.0 

17.6 

31 

10/578 

-52.4 

27 

14.9 

31 

10,667 

-43.6 

27 

18.4 

200 

26 

11/563 

-52.0 

23 

2.1 

31 

12/477 

-53,1 

-61.9 

23 

7.9 

30 

12/168 

-55.1 

25.4 

31 

11/992 

•60.0 

27 

16.1 

31 

12/331 

•54.2 

27 

22.4 

175 

26 

12/432 

-49.9 

23 

2.0 

31 

13/324 

-60,0 

-67.9 

24 

6.2 

30 

13/037 

-56.8 

27.0 

31 

12/325 

-59.7 

27 

19.1 

31 

13/176 

-59.6 

27 

23,9 

150 

26 

13/442 

-49.2 

21 

1.2 

30 

14/269 

-67,5 

29 

9.3 

30 

14/011 

•  58.7 

25,8 

31 

13/793 

-57.6 

27 

19.3 

31 

14/128 

-65.0 

27 

23.0 

125 

26 

14/637 

-49,2 

19 

.5 

30 

15/345 

•75,5 

26 

10.6 

30 

15/146 

-62.5 

22,0 

31 

14,943 

.57.7 

27 

13.3 

30 

15/226 

-69,2 

27 

19.0 

100 

26 

16/103 

-48,7 

12 

.9 

29 

16/622 

-79,4 

26 

6.9 

30 

16/514 

-65.4 

15,2 

31 

16/349 

•56.3 

26 

11.3 

28 

16/552 

-71.7 

27 

13.0 

80 

26 

17,570 

-48.7 

13 

.8 

27 

17,892 

-77.2 

11 

2.6 

30 

17/865 

-67.1 

9,6 

31 

17/753 

•56.6 

26 

9.5 

26 

17/870 

-70.6 

26 

7.6 

70 

26 

18/449 

-48.9 

12 

1.2 

26 

16,666 

-73.7 

09 

5.0 

30 

18/673 

•65.9 

5,8 

31| 16/592 

-58,7 

29 

6.4 

26 

18/667 

-67.9 

29 

2.4 

60 

26 

19/460 

-49,2 

10 

1.0 

241 19/577 

-68.3 

06 

6.3 

30 

19/612 

-64.1 

2,4 

30] 19/560 

-58,8 

30 

3.9 

26 

19/999 

-64.9 

10 

2.9 

50 

26 

20/65} 

-49,2 

11 

2.4 

24 

20,683 

-63.4 

06 

7,2 

30 

20/737 

-60.7 

09 

2,2 

29! 20,709 

-98.0 

32 

2.6 

26 

20/719 

-61.7 

09 

6.9 

<>0 

26 

22/121 

-48,8 

10 

2,8 

21 

22,077 

-57.4 

06 

4.6 

30 

22/136 

-57.5 

08 

3,2 

29] 22,i23 

-55.9 

01 

1.7 

26 

22/110 

-58.8 

09 

8.6 

30 

25 

24/008 

-48,3 

09 

5,1 

20 

23,918 

•52.3 

34 

1.2 

30 

23/972 

-53.6 

08 

3.9 

291 23,965 

-53.4 

06 

3.0 

28 

23/931 

-94.8 

09 

10.2 

25 

24 

25/204 

-47.8 

09 

4,8 

20 

25,105 

-49.5 

31 

2.2 

29 

25/151 

-50.9 

06 

3.4 

29    25,144 

-51.4 

07 

3.9 

28 

25/106 

-91.5 

09 

9.6 

20 

23 

26,677 

-47.0 

09 

6,1 

19 

26,577 

-46.4 

32 

.8 

29 

26/615 

.47.7 

06 

2.4 

28    26/602 

-48.9 

07 

4.6 

26 

26/566 

-46.0 

09 

7.9 

15 

22 

28/583 

-44.6 

09 

7.7 

16 

28/502 

-43,8 

34 

2.9 

28 

26/531 

•43,5 

07 

1.5 

24 

28/502 

•45.2 

08 

4.3 

26 

26/477 

-44.9 

09 

5.3 

10 

18 

31,334 

-39.9 

06 

8.6 

13 

31/257 

-41.0 

10 

4,2 

19 

31/263 

-38,0 

27 

2.6 

20 

31/251 

-36.2 

06 

3.8 

26 

31/215 

-41.2 

08 

4.6 

7 

7 

33,844 

-36,7 

7 

33/703 

-38.9 

8 

33/691 

-33,6 

10 

33/737 

•33.3 

22 

33/692 

-36.9 

09 

6.4 

5 

5 

36/151 

•29,5 

12 

35/999 

-33.0 

tf 

_J 

6 

37/566 

-28.5 

LITTLE   ROCK, 

AR 

(i 

nCGRATH/    ALASKA 

MAJURO/    MARSHALL 

s. 

*                       MEDFQRD/     GREG. 

M6RIDA/    MEXICO 

1006   HB 

998   MB 

*                             1011    MB 

970    MB 

1011    MB 

SURFACE 

79 

15,3 

14,1 

ra 

.2 

31 

103 

5.6 

•1.9 

"1 

31 

3 

29,0 

25.2 

07 

5.3 

31 

401 

9.9 

6.7 

26 

.3 

31 

U 

22.9 

21,8 

10 

2.6 

1000 

129 

16.1 

14.0 

07 

.1 

31 

19 

31 

100 

27,5 

22.4 

07 

6.1 

31 

143 

31 

109 

23.9 

22,7 

10 

4.3 

950 

571 

18.3 

12.6 

21 

3,0 

31 

6.2 

-2.9 

08 

31 

550 

23.9 

19,0 

08 

9.2 

31 

579 

11.7 

6.3 

29 

.7 

31 

960 

22.8 

19,9 

13 

8.4 

900 

1/031 

15.7 

9.3 

22 

3.6 

31 

3.7 

-5.4 

09 

31 

1/026 

21.1 

15.4 

09 

9.9 

31 

1/026 

11.3 

4.5 

.4 

31 

1,030 

21.6 

13.2 

13 

7.0 

850 

1/515 

12.9 

4.9 

21 

2.8 

31 

.3 

-7,5 

10 

31 

1/520 

16.6 

11.5 

09 

9.9 

31 

1/502 

9.4 

.6 

.5 

31 

1/526 

19.5 

9.2 

12 

3.7 

800 

2/022 

10.0 

.6 

22 

2.3 

31 

-3.6 

•9,8 

10 

31 

2,039 

16.2 

7.8 

09 

9.1 

31 

2/003 

7.0 

-4.6 

.6 

31 

2/045 

16.2 

6.6 

17 

1.0 

750 

2/533 

6.8 

-3.7 

23 

2.6 

31 

-7.1 

-13.5 

12 

31 

2,587 

14,0 

3.3 

10 

8.1 

31 

2/530 

4.0 

•  6.5 

1.0 

31 

2/591 

12.7 

3.5 

29 

1.7 

700 

3/120 

3.4 

-7,9 

28 

3.0 

31 

-10.5 

-16.9 

12 

31 

3,1661    11.0 

.0 

10 

6,6 

31 

3/0681         .5 

-12.9 

2.9 

31 

3/168 

9.5 

-2.7 

29 

2.4 

650 

3.713 

-.2 

-12,6 

26 

3,0 

31 

•14.4 

-20.9 

13 

31 

3,780 

7,6 

-3.3 

10 

5.6 

31 

3/678 

-3.1 

-17.2 

4.3 

31 

3/776 

6.0 

-9,5 

28 

3.4 

600 

4,354 

-4.1 

-17,5 

26 

3.0 

31 

-18.3 

-25.0 

13 

31 

4/437 

3,6 

•7.4 

09 

4.9 

31 

4/308 

-6.6 

-21.0 

5.5 

31 

4/431 

2.2 

-15,1 

26 

5,3 

550 

5/025 

-6.1 

-22,4 

27 

4.4 

31 

-22.3 

-29.3 

11 

31 

5/130 

•i2 

-12.1 

10 

4.3 

31 

4/979 

-11.2 

-26.6 

5.6 

31 

5/121 

•  2.2 

-16,7 

26 

6,6 

500 

5/771 

-12.7 

-26,4 

27 

4,2 

31 

-26,6 

-33,9 

11 

31 

5/696 

•4,3 

-16.4 

09 

3.0 

31 

5/707 

-16.0 

-30,6 

6.8 

31 

5/680 

•6.7 

-24,1 

26 

8,4 

«50 

6/557 

-18.1 

-33,6 

27 

6,1 

31 

-31,6 

-38.0 

12 

31 

6/711 

•  8,6 

-21,9 

09 

2.2 

31 

6/465 

-21.6 

-36.5 

6.1 

31 

6/669 

•12.0 

-27,6 

26 

11.2 

«00 

7/4J9 

-24,4 

-36,3 

28 

7.4 

31 

-37.4 

-41.2 

11 

31 

7/628 

•14.0 

-27.8 

10 

2.0 

31 

7/350 

•27.6 

-42.6 

9.5 

31 

7/568 

•  17.3 

-33,7 

27 

14.2 

350 

8/398 

-31.3 

-44,5 

26 

7.8 

31 

-43.6 

-42.9 

15 

31 

8/628 

-20.7 

-33.9 

13 

1.6 

31 

8/296 

•  34.6 

-47,3 

11.2 

31 

8/976 

-23.6 

-40,3 

27 

18.2 

300 

9/472 

•39.6 

-51,0 

26 

7.8 

31 

-49.1 

19 

31 

9/791 

-28.9 

-42,4 

16 

3.6 

31 

9/394 

-42.6 

-54,4 

12.9 

31 

9/687 

-31.1 

-46,1 

27 

23.6 

250 

10,694 

•  48.9 

26 

9.1 

31 

•52.4 

21 

31 

11/030 

•  38.8 

-52,2 

16 

5.3 

31 

10/962 

-90.9 

13.9 

31 

10/954 

-40,5 

-54,2 

27 

25.6 

200 

12,130 

•57.2 

27 

13.2 

30 

-51.6 

21 

31 

12/522 

•50.9 

20 

5.4 

31 

11/966 

•  58.3 

13.9 

26 

12/435 

•51.6 

27 

26.9 

175 

12/971 

-58.9 

27 

16,3 

30 

-49.9 

21 

31 

13/377 

•  58.0 

22 

9.4 

31 

12/826 

-99.0 

14.4 

27 

13/290 

•57.6 

27 

29.4 

150 

13/940 

-57.9 

26 

18,0 

29 

-48.8 

21 

31 

14/331 

•65.7 

23 

7.4 

31 

13/797 

-97.1 

12.9 

26 

14/247 

-64.1 

27 

19.5 

125 

15/087 

•59.2 

26 

17,1 

29 

-48.9 

19 

31 

15/417 

-73.6 

27 

6.5 

31 

14/991 

-97.4 

11.7 

26 

15/348 

•69.4 

27 

16.1 

100 

16/476 

-62.3 

28 

14,1 

29 

-48.9 

16 

30 

16/700 

-79.2 

27 

5.8 

31 

16/399 

-97.7 

9.6 

25 

16/664 

•73.4 

26 

8.7 

SO 

30 

17/853 

-62.5 

29 

9,6 

29 

•49.0 

19 

30 

17,972 

-76,4 

10 

2.6 

31 

17/767 

-58.2 

9.9 

25 

17/965 

•  73.8 

04 

1.9 

70 

30 

18/677 

-62.7 

29 

6.9 

29 

•49.2 

14 

30 

18/747 

-72,9 

09 

6.1 

31 

18/608 

•58.4 

4.4 

24 

16/755 

•69.5 

07 

9.9 

60 

30 

19/629 

•61.4 

30 

4.3 

29 

19/469' -49.5 

13 

30 

19,662 

•  67,8 

09 

6.3 

31 

19/578 

-58.4 

2.4 

24 

19/687 

-63.6 

08 

9.3 

50 

30 

20/767 

•39.1 

94 

2.0 

29 

20/663    -49.6 

10 

30 120/773 

-62,4 

09 

9.6 

31 

20/725 

-58.1 

.8 

22 

20,612 

-60.1 

06 

9.7 

'0 

29 

22/178 

-56.5 

05 

2.4 

28    22,134    -49,4 

10 

29 

22,172  i-56.4 

14 

2.1 

31 

22/136 

-56.6 

09 

1.9 

22 

22,217 

•56.7 

09 

11. 1 

30 

28 

24/013 

-53.4 

06 

3.3 

27l 24/020! -48,6 

09 

28 

24/021 

-50.6 

26 

2.5 

31 

23/971 

-94.3 

06 

2.7 

22 

24/059 

-52.1 

09 

9.7 

25 

25/193 

-51.2 

09 

2.9 

27    25/2201-47.9 

09 

28 

25,217 

-47.5 

27 

4.4 

31 

25,143 

-52.7 

07 

3.1 

22 

25/247 

-46.6 

10 

7.9 

20 

26/658 

-48.4 

07 

2.6 

27 

26,695 

-46.9 

09 

28 

26/702 

-44,2 

26 

5.8 

30 

26,568 

-50.2 

07 

3,8 

21 

26/731 

-44.1 

09 

7.4 

15 

28/568 

-44.6 

06 

1.3 

27 

28/615 

-43.7 

09 

24 

28/642 

-41,6 

26 

4.9 

30 

28,484 

-45.9 

07 

4,1 

20 

28,660 

-40.3 

09 

6.4 

10 

31/281 

-36.8 

26 

1.0 

20 

31/404 

•37.9 

06 

22 

31/427 

•37,2 

18 

1.2 

26 

31/248 

-36.8 

06 

5,5 

12 

31/445 

•37.3 

7 

33/773 

•33,4 

20 

33/724 

-32.5 

10 

4.8 

5 

33/932 

•33.6 

5 

9 

36,167 

-26.4 

KIAHI/    FLA 

MIDLAND/    TEXAS 

MONTERREY/    HEXIC 

1 

HCNTCOHERV/    ALA 

• 

■(ANTUCKET/    MASS 

1014    MB 

915    MB 

967    MB 

1010    MB 

1017    MB 

SURFACE 

4 

23.8 

20,4 

06 

1.7 

31 

874 

14,9 

12.1 

12 

2,2 

31 

423 

20.9 

19,0 

12 

1.1 

31 

57 

16.7 

15,6 

06 

.7 

25 

14 

11.6 

8,6 

27 

1.9 

1000 

121 

23.8 

20.4 

08 

3.0 

31 

109 

31 

127 

31 

141 

18.0 

15,3 

09 

1.4 

25 

157 

11.5 

5.6 

29 

3.6 

950 

572 

20.6 

16.5 

10 

31 

548 

31 

574 

20.4 

16.4 

2.4 

31 

581 

18.6 

12,1 

2.8 

25 

583 

11.0 

.5 

6.8 

900 

1/036 

18.0 

14.7 

11 

31 

1/OU 

16.3 

12.0 

15 

*•! 

31 

1/040 

16.2 

15.6 

4.3 

31 

1/045 

16.2 

9,4 

3.0 

25 

1/036 

6.5 

•  1,5 

6.9 

850 

1,525 

15.6 

9,8 

11 

31 

1/498 

16.1 

7.0 

16 

7.1 

31 

1/529 

16.7 

9.5 

4.3 

31 

1/529 

13.1 

6,2 

2.4 

25 

1/507 

6,4 

•  3,7 

8.0 

800 

2/038 

12.9 

5,5 

33 

]l 

31 

2/012 

14.4 

.7 

19 

4.2 

31 

2/044 

14.7 

2.7 

3,6 

31 

2/037 

10.1 

2,0 

1.7 

25 

2/002 

4,3 

-6.1 

10.0 

750 

2/579 

10.2 

1.0 

i.9 

31 

2/554 

11.3 

•4rf 

22 

1,5 

31 

2/588 

12.0 

-3.7 

1.6 

31 

2/569 

7.1 

-3,0 

1.9 

29 

2/527 

2.0 

-12.8 

11.3 

700 

3/150 

6.9 

•3.0 

27 

31 

3/127 

7.2 

•  7.3 

29 

1.7 

31 

3/163 

6.5 

•9.2 

3.1 

31 

3/135 

3.5 

-7,2 

1.9 

25 

3/079 

•  .7 

-16.5 

12.3 

650 

3/753 

3.5 

•7.2 

27 

31 

3/733 

2.6 

-10.6 

30 

2.9 

31 

3/772 

4.3 

-13.7 

5.2 

30 

3/731 

.1 

-12,1 

3.0 

25 

3/663 

•3.9 

-20.5 

19.1 

600 

4/402 

-.3 

-12.2 

28 

31 

4/374 

-2.4 

-15.3 

29 

4.9 

31 

4/416 

-.5 

-17.3 

7.4 

30 

4/371 

•3.6 

-16,0 

4.0 

25 

4/295 

-7.4 

-25,0 

17.6 

550 

5/089 

-4.2 

-17,4 

26 

7.9 

31 

5/055 

-7.6 

-19.5 

29 

5.3 

31 

5/105 

•  5.3 

-23.6 

9.0 

30 

5/046 

-7.4 

-24,3 

6.0 

25 

4/960 

•11.3 

-27,8 

16.9 

500 

5,840 

-8.7 

-22.6 

27 

9.6 

31 

5/792    -13.1 

-25.6 

27 

5.4 

31 

5/847 

-10,7 

-26.5 

9,7 

30 

5,791 

•11.9 

-29,9 

6.6 

25 

5/692 

-15.6 

-31,7 

17.8 

450 

6,646 

-14.2 

-27.4 

27 

31 

6,5831 -16.6 

-32.7 

26 

6.9 

31 

6/647 

-16.1 

-34.6 

11.6 

30 

6/983 

•  17.3 

-35,1 

7.2 

25 

6/472 

•  20.8 

-36,1    27 

19.1 

400 

7,533 

-20.2 

-32.6 

27 

12!9 

31 

7,455]-24.9 

-40.0 

25 

7.2 

31 

7/527 

-22.0 

-39,6 

15.8 

30 

7,463 

-23.5    -39.7 

6.5 

25 

7/340 

•  26.4 

-40,9 

20,2 

350 

8/508 

-27.2 

-39.4 

27 

31 

8/412 

-32.2 

-45.7 

29 

6,8 

31 

6/495 

-29.3 

-45,1 

20.5 

30 

6/424 

-30.6 

-46,1 

9.6 

25 

8/291 

-33.5 

-46,8 

21,9 

300 

9/602 

-34.6 

-47.1 

27 

31 

9/481 

-40.3 

-49.6 

25 

10.6 

31 

9,578 

•37.1 

-51,6 

23.4 

30 

9/501 

•38.8 

-52.6 

11.2 

25 

9/355 

-41.6 

-50.2 

25,7 

250 

10/654 

-42.9 

-54.4 

27 

31 

10/701 

-48.8 

29 

12,8 

31 

10/816 

•44.8 

31.2 

30 

10/727 

-46.0 

13.9 

25 

10/566 

-50.4 

25,8 

200 

30 

12/332 

-51.7 

26 

31 

12/142 

-55.8 

26 

16,7 

31 

12/282 

•53,0 

35.6 

30    12/168 

-56.4 

16.5 

25 

11/996 

-57.6 

25.5 

175 

30 

13/188 

-56.4 

28 

31    12/989 

-57.0 

26 

19.6 

31 

13/134 

-57.2 

33.4 

30    13/013 

-57,5 

20.4 

25 

12/637 

•56.6 

24.2 

150 

30 

14,155 

-61,4 

26 

31    13/963 

-58.3 

26 

20,1 

31 

14,100 

-61.0 

27.3 

30    13/984 

-98,5 

22.5 

25 

13/806 

-56.0 

22.4 

125 

15,274 

•66.0 

28 

31    15/106-60.4 

27 

18,2 

31 

15/220 

-65,7 

20.3 

30| 15/125 

•60,4 

21.9 

25 

14/996 

-57,4 

19.4 

100 

16,613 

-69,6 

28 

3i: 16,485!-63.7 

27 

12.2 

31 

16/360 

•70.0 

13.1 

29] 16/502 

-63,4 

16.9 

25 

16/364 

•  56,2 

14.8 

80 

l-',940 

-69,6 

30 

31] 17,846|-65.3 

27 

6,6 

31 

17/686 

-70.6 

3.9 

29 

17/668 

-64,6 

10.9 

25 

17/770 

•  97,7 

10.0 

70 

18/740 

-67,5 

35 

31    18/6591-64.9 

29 

6,3 

31 

18/683 

-68.2 

1.5 

29 

16/662 

•64,9 

6.9 

25 

18/613 

•97,2 

8.0 

60 

19/674 

•64,4 

05 

31    19/604 

-63.1 

33 

2.0 

31 

19,616 

-64.6 

07 

4.8 

29 

19/629 

-62.4 

3.9 

25 

19,590 

•96,5 

9.9 

50 

20/797 

-60.6 

07 

31    20/734 

-60.9 

04 

1.5 

29 

20,737 

-61.5 

08 

6.0 

29 

20/760 

•60.1 

1.7 

25 

20,749 

•  59,6 

2.7 

40 

22/197 

-56.6 

06 

3l| 22/136 

06 

3.0 

27 

22,133 

-97.6 

08 

9.7 

29 

22/163 

•56.9 

2.0 

24    22,169 

-54.3 

.9 

30 

24,034 

-52.3 

09 

31' 23/975 

08 

2.3 

24 

23/964    -53.5 

08 

6.1 

29 

24/003 

-52.9 

4,3 

23    24/026 

•  52.4 

07 

1.1 

25 

25,221 

-49.0 

09 

30' 25/156 

08 

2.7 

24 

25,147    -49.7 

06 

5.8 

28    25/166 

-50.1 

3.3 

23    25/209 

-50.6 

08 

2.6 

20 

26,693 

-45.2 

09 

29' 26/616 

08 

1.7 

24 

26/619'-46.4 

06 

9.1 

25    26/655 

-47,7 

2.2 

23    26/670 

-48.5 

07 

2.6 

15 

28,628 

-41.2 

U 

27    28/536 

01 

.5 

20 

28/556 

•42.2 

06 

3.4 

23 

28/564 

-43,2 

.8 

22    28/580 

-44.4 

07 

4.3 

10 

20 

31/417 

-36.1 

06 

21 

31/277 

27 

2.2 

21 

31/326 

•37,5 

1.5 

17 

31/306 

-38.9 

06 

1.6 

7 

10 

33/890 

-J2.6 

13 

33/721 

10 

33,749 

•33,1 

8 

33/725 

•  33,6 

See    refereace    note   at 


RAWINSONDE  DATA 

Av*rag«  monthly  values 


NASHVILLE>  TENN, 
9»7  MB 


NDHE<  mSKA 
lOU  HB 


NOOTM  PLATTE,  NE8R, 
917  MS 


n«KL«ND>  CALIP, 
101*  MB 


OHAHA/  NESK, 
967  «B 


I 


SURFACE 
1000 
950 

900 

aso 

900 
750 
700 
650 
600 
350 
500 
<>50 
<>00 
350 
300 
250 
200 
175 
150 
12S 
100 
80 
70 
60 
50 
♦  0 


lao 

191 
592 

1,0»6 
1<926 
2,030 
2,599 

3,120 
3,708 
«,9*6 
9,016 
5,795 
6,5A« 
7,416 
8,373 
9,*A} 
10,660 
12,09* 
30  12,931 
13,996 
15,0*0 
16,431 
17,819 
19,639 
19,595 
20,734 
22,1*3 
23,986 
25,166 
26,627 
28,5*0 
31,299 
33,6*3 


1*.B 

16,5 

1*.2 

11.3 

9,1 

*.8 

1.7 

-1.8 

-5.* 

-9.1 

-13.6 

•18.9 

-25,0 

-32,1 

-*0,5 

-»9,5 

-37.5 

-59.7 

-59.0 

-99.9 

-61.2 

-62.3 

-62,1 

-60.9 

-58,6 

-96.3 

-93.1 

-91.1 

-*S.* 

-*4,2 

-37.6 

-31.6 


-8.7  28 

-13.4  28 

-18,5  28 
-24,3, 27, 

-29,1  28 

-34,5  27 

-40.5  28 

-*6,9  27 


'52,2 


7,« 
9,0 
10,* 
10,9 
12,0 
13,9 
15,3 
16,7 
18,7 
17,6 
15,3 
11,1 
7.5 


9* 

911 
992 

1,411 

l<892 

2/393 

2,933 

3,493 

4,10* 

4,749 

5,448 

6,200 

7,032 

7,944 

8,969 

10,150 

11,587 

12,459 

13,470 

14,666 

16,129 

17,594 

18,471 

19,482 

20,677 

22,1*1 

24,040 

25,242 

26,724 

28,647 

31,397 

33,838 


3.6 

*.9 
2.1 

-1.0 
-4.2 
-7.3 
■10.5 
■  13.9 
•17.5 
■21.4 
■25.6 
■30.7 
■36.6 
■42.9 
•49.3 
■53,7 
■51,9 
■49,3 
■49,1 
■49,2 
■49,0 
.49.0 
■49.1 
■49.3 
■49.1 
■48.9 
■48,* 
■47,9 
■*6,6 
■**.0 
■39,1 
■39,6 


•3,5 

-5.* 
-7,8 
■10.* 
■13.7 
■17.1 
■20,5 
■24,2 
-28,1 
-31,1 
•35.7 
•39.7 
•«2.1 
•*5.1 


«.2 
*.l 
*.* 
4.3 
5.0 
3.1 
4.9 
4.2 
4.3 


8*7 
113 
3*9 

999 

1,478 

1,984 

2,519 

3,083 

3,676 

4,316 

4,986 

5,722 

6,509 

7,375 

8,325 

9,388 

10,995 

12,012 

12,9*4 

13,810 

14,960 

16,362 

17,759 

18,593 

19,558 

20,704 

22,119 

23,961 

25,137 

26,599 

28,490 

31,231 

33,692 


11.9 
11.3 
10.1 
7.1 
3.5 
-.5 
-5,1 
•  9,9 
.14.7 
.20.1 
.26,5 
■33,9 
■42,4 
■51,9 
■60,0 
■60,2 
•59.0 
■99.0 
■  59.2 
■59.6 
■59.7 
■59.1 
■57.8 
.55.6 
■52.9 
.31.3 
■49.1 
■*5.l 
■39.5 
.33.9 


8.1 

9,8 
10,6 
10.8 
12.1 
12.1 
13.0 
1*.9 
19.5 
17.9 
16.8 
15.0 
13.5 

9.7 


2.7 
1.7 
2.1 
2,9 
2,8 
3,2 
1,1 


31 

31  124 

556 

1,007 
1,488 
311  1,995 
3l!  2,925 
i\'  3,096 
31'  3,690 
311  4,333 
31i  5,005 
31  5,7*7 
31  6,935 
3ll  7,407 
3l|  8,360 
3l|  9,423 
31! 10,635 
12,060 
12,698 
13,866 
15,013 
16,410 
17,800 
18,630 
19,590 
20,729 
22,127 
23,953 
25,123 
26,570 
29,467 
31,2*1 
33,735 


31 


28 


11,B 

11,3 

11,2 

13,6 

12,9 

10,3 

7,9 

*,5 

,5 

•3,9 

•  8,* 

-13,* 

-19,2 

•26.0 

-33.5 

-41.9 

-50.8 

-58.6 

-99.1 

-59.3 

-59,6 

-60,3 

-60,4 

-60,8 

-60,1 

-59,6 

-57,8 

-55,0 

-53,0 

-50,1 

-45,4 

-37,2 

-31,5 


9.5 
8,7 
3,8 

-8,9 
'12,4 
'16,5 
'18.5 
'21,9 
•27,6 
'32,0 
'36,2 
'41,4 
'47.5 
■51.5 


3.1 
3.7 
3.3 


2.8 
3.3 

4.6 

5,6 

7.0 

9.1 

9.1 

9.8 

11.1 

12.9 

12.6 

13.5 

11. 

9.6 

7,1 

4.6 

2.0 

.4 

1.5 


403 
123 
554' 
I'OIO 
1,487 
1,999 
2,516 
3,078 
3,669 
4,302 
4,972 
5,705 
6,497 
7,357 
9,305 
9,365 
10,571 
11,991 
12,923 
13,790 
14,939 
16,339 
17,736 
18,570 
19,537 
20,694 
22,103 
23,944 
25,120 
26,575 
29,466 
31,216 
33,617 


12. 

12.1 
9.9 


9.9tl6 

8,9  IB 

5,9  23 

3,5  25 

7,3      -1,0  26 

4,6      .5,0  27 
1,5      -9,3.29 

-2,4    -12,6  2Bl 

-6.4    -19.4  29 

10.6    -24,4  29 

15.3    -29.3  29 

■20.7   -35.5  28 

-40.3  28 

-46.5  28 
-51.2'28 

I  27 

I  27 
28 
28 
28 
29 


■42.7 
■91.5 
■59.6 


■59.0 

■59.9 

■59. 

.59.9 

■  57,7 

■55,6 

.53, 

■51,7 

■49,3 

■45,6 

'39,6 

■34,3 


29 


,B 
2.1 
2.7 
3.9 
9.3 
6.1 
8.0 
9.0 
9,9 
10.7 
11.4 
13.3 
19,0 
16,3 
19,2 
20.0 
19.1 
17.3 
IS.O 
13.2 
10.7 
8.2 
3.1 
2.9 
1.9 
2.4 
3.0 
2.9 
2.4 
3.1 


PACQ   PAGO,    AMERICAN   SAMOA 
1012    MB 


PEGRIA,  ILL, 
992  MB 


PITTSBURGH, 
975  MB 


PONAPE,  CAROLINE  IS, 
1005  MB 


SURFACE 
1000 
950 

900 
850 
800 
750 
700 
690 
600 
590 
500 
*30 
*00 
390 
300 
290 
200 
175 
190 
125 
100 
80 
70 
60 
50 


11,00 
12,4 
13,3 
14,2 
30  15,3 
30  16,6 
30  17,9 
30| 16,7 
30  19,6 
30' 20,7 
30  22,1 
29  23/9 
29  25/1 
29  26/6 
28  28,5' 
22  31,3 
33,8 


26,0 
26.6 
22.9 

18.8 

16,3 

13,0 

13,8 

11,0 

7,6 

4,0 

,2 

-«,1 

•9,1 

■  1*,B 

.21.* 


■29,9 
■39,9 

■91,9 
•58,8 
■66,1 
■73,5 
■78,9 
■76,1 
•72,3 

•  66,9 
•62,4 

•  97,9 
•91.2 
•49.6 
•45.2 
•*1.7 
•36,8 
•3*, 3 


23,3 

20,6 
17,* 
14,7 
10,1 
4,2 
-1.4 
•  9.9 


■12,3 

-17.1 
•22.1 

•27,7 
•32,1 
•39,2 


5.7 
6,6 
8,6 
7,3 


8,2 

10,5 


7,2 
4.2 
.9 
-2.4 
•6.3 
•  10.4 
-14.9 
■20.4 
-26,9 
•33,7 
-41,4 
-50,2 

■  58,4 

■  59.8 
-57.7 
-57.5 
-58,5 
■59.1 
■58.9 

■  97.6 
■57.1 
■54.7 
■52.1 
-50.5 

■  46.5 
■44.3 

■  37.4 
-31.9 


4.9 
2.1 
-2,2 
•  6,4 
-9,8 
-14,4 
-19,6 
-25,5 
-30,9 
-36,3 
-40.6 
-46.6 
-50.3 


12,9 
14, e 
16,8 
17,9 
20,9 
19,8 


399 

1*6 

978 

1/031 

1/907 

2/006 

2,332 

3,089 

3,675 

4,307 

4,975 

5,706 

6,496 

7,355 

8,305 

9,367 

10,593 

12,016 

12/995 

13/826 

14/980 

16/391 

17/792 

18,633 

19,607 

20,765 

22,192 

24,090 

25,236 

26,699 

28,608 

31,366 

33,679 

36,220 


13,2 

11,6 

9,9 

6,1 

3,2 

,0 

•  3,6 

-7,2 

-11,0 

-19,6 

•  20,9 

•  26.8 
•34,0 
•*1,6 
-*9.7 
-57.5 

•  59,9 

•  57,* 
-56,8 
-57.9 
-58.5 
•57.8 
•97.1 
-99.6 
-93,9 
-91,7 
•90,4 
•*8,2 
-44,9 
-37,6 
-31,9 
-28,2 


-10.2 
-15.0 
-20,1 
-25,0 
-29,-9 
-35,9 
-41,0 
-46,4 


31 


3.2 

6.0 
7.7 
8.6 
9.7 
10,0 
U.l 
12,3 
12,6 
13.5 
14,3 
15,6 
16,6 
17,4 
19,1 
21,1 
21,9 
20,1 
16,9 
14,3 
10,9 
8,3 
5,0 
2,8 
,9 
,7 


39 


89 
335 

1,011 

1/505 

2/023 

2/371 

3,149 

3,762 

4,419 

5,114 

5,879 

6,699 

7,609 

8,609 

9,731 

11,008 

12,496 

13,349 

14/300 

30    15/383 

30     16/664 

30    17/935 

30    16,709 

19,623 

20,732 

22,130 

23,973 

25,156 

26,633 

28,559 

31/325 

33,776 


23,6 

20. 

19,3 

16,3 

13,7 

10,7 

7,2 

3. 

-4,3 
-8. 
■14, 
'20.6 


■51.6 

■  98.6 

■  66,3 


■76, 

■73,4 

■68,0 

■62,4 

■36,7 

■32,0 

■49,0 


'36,3 
'35, 


-.5 

-3,4 
-6,9 
-10,3 
-16,1 
-21, 
-27.8 
-35,0 


6.6 

10.0 
9.5 


5.9 
5.2 
4.2 
4.0 
2.8 
1.9 


20 

139 

561 

1,010 

1/477 

1/968 

2/483 

3/035 

3/613 

4/242 

4/902 

5/628 

6/398 

7/259 

8,201 

9,296 

10,462 

11,696 

12,7*5 

13/725 

14/890 

16/313 

17/733 

18/594 

19/567 

20/733 

22/164 

■  027 

25/212 

26/677 

28/389 

31/369 

33,839 


-13.1 
-17,1 
-20, 


-9.4 
-13.* 
•16.1 
-23.2 
•29,1 
-35,6 
-»3,3 
•51.0 
-95,6 
•56,2 
-55,5 
-95,1 
-55,5 
-55.9 
-55,6 
-55,1 

•  5«,5 
•53, 
-51. 
-50. 
-46.6 

•  44.4 


-41.1 
-46.1 
-50.8 


6.1 
8.1 
9.4 
10.6 
12.7 
15,* 
16,9 
19,* 
19.7 
21,5 
22,9 
25.4 
29.2 
29.5 
28.7 
24,9 
22,0 
18,4 
13,3 
9.0 
5.9 
3.9 
1.3 


OUILLAVUTE,  HASH. 
1011  MB 


RAPID  CITY,  S. 
904  MB 


ST  CLOUD,  MINN, 
977  MB 


ST  PAUL  tS,,  ALASKA 
1005  MB 


SALEM,  OREO, 
1010  MB 
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600 
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300 
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190 
125 
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80 
70 
60 
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30 

30 

30 

28 

28 

31/222 

36/029 

6,1 
3,7 
1,0 
•1,8 
-9,2 
-9,0 
•  13,2 
-17, 9I 
-23.2 


-19,3 
-21,7 
-29,1 
-29,1 
-34,3 
-39,2 
-44.5 


-52,7 
•56.9 

-98,1 
-95,4 
-95,* 

-96,1 
-56,1 
-56,2 
-56.* 
-56.4 
-55.5 
-5*.l 
•52.9 
•50,6 

•*6,7: 

•*0,6 
-34,5 


966 

7,2 

12* 

553 

002 

7.9 

*79 

10.7 

982 

6.6 

507 

5.4 

07* 

1,9 

663 

-1,6 

301 

-6,0 

966 

-10,6 

702 

-16,0 

483 

-21,4 

347 

-27,7 

291 

-3*, 9 

349 

-*3,1 

553 

-32,2 

1,2 

,9 

•2.9 

•9,1 

•  8,2 

-13,1 


-26,3 

•33,1 
•39.1 


-57.7 
-57.7 
-38.1'' 
-57.9 
-36.3 
-35.0 
•92.5 
•51.2 
-*9,0 
-*5,2 
•38,1 
•33,0 


6,5 

10,7 
12,3 


16,0 
13.9 
16.1 
18.* 
19.0 
18,6 
17.6 
16.1 
14.2 
10.1 
6.3 
6.1 
3.3 
2.3 
2.9 
4.3 
9.0 


316 
116 
948 
996 
1,471 
1,969 
2,469 
3,043 
3,627 
4/295 
4,917 
5,646 
6,420 
7,281 
8,221 
9,273 
10/476 
11/902 
12/742 
13/720 
14/862 
16/304 
17/720 
18/569 
19,551 
20/714 
22,147 
24,006 
25/194 
26,663 
26,356 
31,269 


5.2 

1.7 
-1.9 


•3.3 

•7,1 
-9,1 
-11,9 
-16,6 
-21,7 
-26,6 
-32,2 


1,6 

9,2 

6,7 

6,8 

8,0 

9,6 

10,8 

13,6 

15.1 

17.0 

18.4 

20.3 

21.6 

23.3 

29.1 

26.0 

24.2 

20.0 

16.6 

13.5 

10.7 

7.9 

9,* 

3.7 

2.0 

2.* 

2,* 

3.9 

*.0 


30!  23 
30j  25, 


470 
900 
354 
833 
3*0 
671 
**0 
0*3 
'695 
390 
1*9 
979 
896 
92* 
112 
567 
444 
459 
656 
119 
579 
453 
459 
64* 
096 
970 
161 
625 
529 
233 
679 
0921 
9*0 


-3.0 

•  5.4 

•  6.1 
■10.6 

13.7 
•17,1 
'20,8 
'29,1 
'30,0 
'35,9 


■51,2 
■49,3 


•1,9 
•4,6 
•7.2 

-10, 

-13. 

-16.3 

-21.2 

-25, 

-30.0 

-34.1 
'39, 


•43,2 

'46,0    16 

!  1' 

16 
23 
2* 


■*9,0 
•*9,5 

■*9,6j 
■49,6! 
■50,4! 
■50,9 
■50,9 
•50,5 

■  49,7 

■  46,5 
■46,0 


09 
09 
09 
.'  06 
09 


23,99 
25,12 


31/29 
33/ 


10. 

10,0 

8,1 

5,* 

2,5 

-1,2 

-*,* 

-7,9 

-11.9 

-16.8 

-22.5 

-29.9 

-36.1 

-*3.9 

-51.9 

-99.3 

-99.* 

-56,* 

-56,7 

-56,7 

-57,3 

-57.1 

-57.* 

-57.2 

-56.3 

•54.1 

•52.6 

-50.0 

-*5,7 

-39.3 

-34,3 


•  2.3 


•5. 

•  8.5 
-12.7 
-15.5 


2* 
29 
29 
25 

26 
26 
27 
27 

-39.7127 
-**.7I27 
27 
27 
27 
27 
26 


,9 
2.* 
3.9 

*.2 
9.9 

6.3 
6.4 
6.7 
6.9 
7.* 
6.0 
9.7 
10.* 
11.9 
19.1 
13.* 
12.3 
U.T 
9.3 
6.9 

*.e 

3.2 
1.3 
1.6 
2.6 
3.9 
4.1 
9.0 
6.1 


efereace   oote  at  end  of   table 
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Average  monthly  values 
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SAN  JUAN.  P,  R 

SAN  NICOLAS.  CALIF. 
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27 

31 
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31 
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-26,7 
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8,9 

31 

7.434 
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28 

4,6 

31 
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-16,6 

-31.9 
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31 
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•25,1 
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26 

31 

7,237 

-30,0 
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20.9 
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31 
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•34.4 
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31 
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29 
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31 
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31 
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31 
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7.9 

31 
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28 
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24.4 
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30 
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12.9 
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890 

-3,1 

•7,4 

9,4 

31 

1.519 
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.9 
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350 

31 

6.566|-2*.J|-*1.2    3* 

3li     6,396 

-32.8 

-♦6.* 

31 

6,336 

-33,6 

-46.4 

27 

15.2 

30;    6,433>30.1 

-*3.9 

27 

9,1 

29 

8,328   -3*.* 

-♦6.0 

29 

10.1 

300 

31 

9.692-32.3-47.*    31 

9.*29 

-♦l.O 

-50,* 

30 

9,*13 

-*1.6 

-*9,7 

27 

17.1 

30I    9.512;-38.1 

-90.7 

27 

11.2 

29 

9.387,-42.9 

-♦7.9 

26 

9.7 

250 

31 

10.952    -»2.0l               129 

10,6*2 

•♦9,6 

30 

10,626 

-90,* 

27 

18,* 

29, 10,739   ^47.0 

27 

16,1 

29 

10.591,-52.2 

27 

9.9 

200 

31 

12.*25    -53.3 

12!6 

12,073 

•56.0 

30 

12, 09^ 

•58,6 

27 

20.1 

29, 12,1901>54.6 

27 

21,5 

29  ,12.007, -99.7 

27 

12.3 

175 

31 

28 

U.l 

12.911 

-59,3 

30 

12,690 

•59.8 

27 

19.5 

29, 13.040    ^56. 8 

27 

2*. 2 

29!l2,8*l!-99.3 

27 

13.0 

150 

31 

28 

12.6 

13.677 

-56,9 

30 

13,89* 

•  59.4 

27 

18.7 

29;14,013   -58.8 

27 

26,0 

29 

13,806-58.3 

27 

12.6 

125 

30 

28 

15.022 

•59,1 

30 

l*,99e 

-59.0 

27 

16.5 

29'l5,154    -60.8 

27 

22.6 

29 

14,956-58.4 

27 

a.o 

100 

30 

16. 416 

-60.1 

90 

16,396 

•59.3 

28 

15.0 

29    16,530    -64.2 

27 

17.1 

29 

16,396,-99.2 

27 

9.3 

eo 

29 

09 

3i: 17.607 

-60.1 

30 

17,791 

-59.7 

28 

10.9 

29    17,892'-65.3 

26 

10.5 

29 

17,794-99.6 

26 

6.1 

70 

29 

07 

16.6*1 

-59.7 

29 

16,62* 

-59.7 

28 

29    16,707!-64.3 

29 

6.5 

29 

16,589-59,9 

26 

3.9 

60 

29 

19.616    -66.5 

09 

19.607 

-56.6 

30 

26 

19,592 

-56.4 

28 

29    19,653!-62,7 

31 

2.9 

29 

19,951-59,7 

29 

1.9 

50 

28 

09 

20.797 

-97,0 

31 

28 

20,7** 

-56.6 

30 

29'20,783!-60,2 

01 

1.8 

28  :20.69l 

-96.4 

39 

!.♦ 

kO 

28 

08 

lo!2 

22.177 

•  9*. 9 

06 

27 

22,163 

-99.0 

03 

29 

22,185-57.1 

07 

3,3 

28  ,22,099 

09 

2.7 

30 

25 

23.953J -53.4 

08 

11.2 

2*. 025 

•92.* 

06 

26 

2*, 01* 

-92.7 

07 

29 

24.026!-52.5 

09 

4,2 

28  ,23,926 

07 

♦  .1 

25 

25 

25,13*1  -SO.* 

08 

10.6 

29.208 

-90.6 

07 

26 

25,199 

-51.2 

09 

29 

25,2101-50.5 

10 

3,1 

28    25.099 

07 

3.6 

20 

25 

-*7,0 

;o6 

26.667 

•♦9,1 

06 

25 

26,699 

•  46.7 

08 

29 

26,676-47.4 

09 

2,0 

28 

26,990 

06 

3.1 

15 

2* 

-**,! 

l09 

8.0 

28.979 

-♦♦.I 

06 

2^ 

28,570 

•♦4.0 

08 

26 

28,5981-43.2 

06 

1.6 

27 

28,*97 

07 

♦  .3 

10 

21 

31.27* 

-39.5 

09 

5,3 

31.319 

•36.6 

16 

2^ 

31,339 

•36,9 

12 

22 

31. 356, -36.1 

30 

2,3 

22 

31,220 

•37.6 

09 

♦  .9 

7 

It 

-39.6 

09 

3,* 

33.620 

-32.* 

8 

33,793 

•  33,5 

6 

33.637 

-32.1 

9 

33,733 

5 

8 

_J 

MINSLQW.    ARIt. 

VAKUTA 

T.    ALASKA 

VAP,    CAROLINE    IS. 

VUCCA    PLAT.    NEV 

VUHA,    ARIZ, 

650    KB 

10 

1*   MB 

♦                           10 

36    HB 

878  ns 

99*    MB 

SURFACE 

1.467      10.9 

•  2.6 

20 

3.6 

2.9 

10 

31 

1* 

26,9 

25.0    09 

31      1.198 

9.6 

.7 

33 

,4 

19 

131 

19.2 

♦  .6 

06 

.9 

1000 

105 

123 

5.6 

3,2 

31 

90 

27,6 

23.2    09 

31             96 

19 

76 

950 

936 

939 

*.6 

31 

536 

23,5 

19.1    09 

31           527 

19 

916 

22.0 

1.2 

24 

1.6 

900 

996 

982 

2.* 

-2!7 

31 

1,015 

20,8 

15.*!09 

31           988 

19 

987 

20.2 

-1.0 

1.7 

650 

l.»87 

20 

I. ♦♦2 

.0 

•5.2 

31 

1,506 

18,6 

11.9' 10 

3ll     1,473 

17,0 

-.6 

30 

1.0 

19 

1,*77 

17.0 

•3.1 

2.0 

800 

1,996 

1*.2 

•♦.2 

26 

1.926 

-2.7 

-8.7 

31 

2,027!    16,1 

8.3    10 

31;     1,988 

14,4 

•3,4 

22 

19 

1,990 

13.0 

•  9,0 

3.2 

750 

2.93*!     10.6 

•  7.2 

2S 

311     2.»33i     -5.9 

-13,1 

16 

31 

2,567 

13. ♦ 

*.5    09 

31      2.522:     10,6 

-6.5 

20 

19 

2,923 

9.4 

-9.8 

3.3 

700 

3.110^       6,3 

-10,5    2* 

31      2.9731     -6.7 

-16,2 

31 

3.152 

10, ♦ 

.6    09 

31       3.0991       6,3 

•9,9 

19 

19 

3,096 

9,7 

-13.6 

3.6 

650 

3.702 

1.6   -13.6    23 

311     3.5*21-11.8 

-19,7 

31 

3.762 

7.1 

-3.3    09 

31       3.694 

1.5 

-13,3 

17 

19 

3.691 

1,6 

-17.9 

3.2 

600 

».352 

-3.0   -18, *|  22 

3ll     «. 153: -19.5 

-2*,1 

31 

4,*20 

3.3 

-7,7    09 

31 

4.341 

-3.4 

-17,4 

17 

19 

*.337|    -3,3 

-20,0 

2.3 

550 

5.025 

-6.2I -23, li  22 

311     *, 8011  -19.6 

-27,3 

31 

5.121 

-,2 

-11,7    09 

31 

5,019 

-6.4 

-22,6 

21 

19 

5,011      -7,9 

-29,7 

2.3 

SOO 

5.768 

•  13,6 

-29,1 

5,506    •2*.l 

-32.1 

31 

5.879 

•♦.9 

-16,o!o9 

31 

5.756 

-13.6 

-28,3 

23 

19 

5,753 

•13.9 

-30.6 

2.^ 

«50 

6,590 

-19,* 

-35,0 

6,267; ^29.1 

-36.7 

31 

6.698 

-9.2 

-22,6    09 

31 

6.539: •19.5 

-34,3 

24 

19 

6,535 

•20.0 

-3^.7 

2.7 

«00 

7,*27! -26,0 

-♦0,6 

7,102! •3*.e 

-♦0.6 

31 

7, 605-1*. 7 

-30,0    09 

31       7,414'-26.2 

-39,9 

29 

19 

7,*08 

-26.7 

-♦1.1 

3.7 

350 

8,378' -33.9 

-♦6,1 

8,021| -«1.7 

-♦1.9 

2J 

31 

6.603.-21.5 

-37.3    08 

31       6.36*1-33.9 

-49,9 

26 

19 

8,356 

•  34,3 

-♦7.5 

♦  .1 

300 

9,**ol -»2,*   -51.6 

9,051    -*8.1 

11.2 

31 

9,721>29.6 

-«*.9l 09 

31       9,426'-42,3 

-91, 2!  27 

19 

9,*16 

•♦2.9 

9.^ 

250 

10.6*9    -51, Of 

10,239   ^52. 9 

12. ♦ 

31 

10, 99*1-39. 8 

-93,5 

15 

31    10.634 

•51.6 

I28 

19 

10,62* 

•90.6 

7.7 

200 

12.076, -57.9 

12)0 

11,677' -92.8 

31 

12.478    -52,3 

22 

31    12.056 

•56,2 

16 

12,094 

-96.6 

11.2 

175 

12.917    -58.2 

27 

13.9 

12,9*1    -91.3 

31 

13,327 

•  99.4 

26 

30    12.689 

-56,1 

12 

12.918 

-97.7 

150 

13,686, -56.1 

'  27 

!♦.♦ 

13,9*5! -50.3 

31 

14.279 

-66.9 

26 

30    13.861 

-97.9 

125 

30 

15,033    -59,3 

i  2' 

13.3 

14,735|^50.9 

31 

15.399 

•74.2 

28 

30    15.010!-58,2 

100 

30 

16.*23    -61.3 

'  27 

10.8 

16,191    -90.3 

31 

16.639 

-79.9 

01 

29    16.*10:^60,9 

80130 

17.801    -63.3                '  27 

17,6*7   •90.* 

30 

17,901 

-77.2 

07 

29    17,799' ^61, 3 

70 

18,62*    -63,6                :  28 

18,916! •go.* 

29 

18,674-73.6 

06 

29, 18.626, -61,7 

6C 

19,971    -63.1]                 30 

19,921    -90.6 

29 

19.9e6-68.9 

08 

28     19,989-61.4 

50 

20.697    -61.5                     3* 

29    20.7091  -90.9 

29 

20.696!-62.3 

09 

28    20,720    -59.8 

»0 

22.086    -58.61                 02 

22,160|  -90.3 

29 

22.088    -98,1 

09 

26    22.116    -57.6 

0* 

30 

23.906    -3*, 81               :  03 

2*, 0*11 -*9.5 

29 

23.927 

-92.1 

08 

26    23.9*6    -5*. 5 

09 

25 

25.079    -52,3                '  07 

25.2391 -«6.7 

09 

29 

25.117 

•  46.8 

21 

2* 

25, 117,-52.5 

0* 

20 

26.532   -♦9.9 

08 

26.7121  -*7.2 

09 

29 

26,597 

-44.7 

22 

21 

26,572    -49.4 

09 

15 

26.*33, -♦5.7 

06 

28.619    •**.3 

09 

29 

28,939 

•  41.9 

20 

11 

28.474 

•*9.9 

10 

31.172   -36.9 

23 

31.*07 

-36.1 

09 

26 

31.303 

•38.1 

13 

7 

33.623 

-3*. 9 

33.689 

-33.* 

17 

33.769 

•3»,9 

07 

S 

36,193 

-30.5 

Note:  All  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  Instrument  shelters  used  lor  rawlnsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40°C.  Observatlonsof  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.e.,  elevation  angles  less  than 
6»  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  valuesare  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure 
height  (geopotential)  in  units  of  ,  98  dynami 
Celsius,  and  resultant  winds  in  tens  of  degr 


surfaces  were  obtained  by  rawlnsondes;  dynamic 
;  meter,  temperature  and  dew  point  in  degrees 
es  and  meters  per  second. 


<■  Rawinsondesat  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawin- 
sondes  were  carried  aloft  by  special  high  altitude  balloons.  In  an  effort  to  consistently  reach 
higher  altitudes. 

+     Observations  for  these  stations  are  scheduled  at  0000  C.  C.  T. 

t  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  core.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 

Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


Sun'i  reDith  distance 

Date 

Sun's 

zenith  distance 

Date 

A.M. 

* 

P 

M. 

A.M. 

* 

P. 

M. 

78.r 

7s.r 

7o.r 

60.0' 

60.0- 

7o.r 

75.r 

78.r 

78.7' 

75.7* 

7o.r 

60.0* 

60.0" 

70  7" 

7S.7' 

78r 

ALBUQUERQUE,    N.    HEX. 

TUCSON,    ARIZ. 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

• 

1.67 

2.51 

3.35 

4.19 

4.56 

3.65 

2.74 

1.83 

♦ 

1.83 

2.74 

3.65 

4.56 

May 

May 

1 

0.88 

0.98 

1.11 

1.28 

1.48 

1.24 

0.92 

0.72 

0.61 

1 

0.79 

0.89 

1.02 

1.18 

1.35 

1.21 

1.05 

0.91 

0.82 

.87 

.98 

1.09 

1.27 

1.43 

1.22 

.92 

.71 

.59 

2 

.77 

.88 

.97 

1.15 

1.39 

1.18 

1.00 

.90 

.78 

3 

1.42 

~^~- 







3 

.73 

.83 

.97 

1.16 

1.33 

1.03 

.91 





S 

- 

— ._ 



1.16 

1.32 

1.24 

1.11 

1.00 

.90 

4 



.78 

.89 



1.27 









9 



.98 

1.09 

1.24 

1.43 

1.22 

.93 

.71 

.59 

5 











1.20 







10 

.74 





1.21 

1.39 









6 















.84 

.77 

11 

.72 

.85 

.98 

1.17 

1.39 









7 

.71 

.87 

1.00 

1.16 

1.37 

1.15 

1.00 





12 

.78 

.90 

1.01 

1.14 











8 

.80 

.88 

.99 

1.16 

1.38 

1.12 

.93 

.81 

.71 

13 

.79 

.88 

.98 

1.14 











9 

.84 

.94 

1.05 

1.20 

1.38 

1.14 

.98 

.86 

.77 

15 







1.10 











10 

.80 

.90 

1.01 

1.17 

1.38 

1.03 

.88 

.77 

.67 

16 

.78 

.89 

1.03 

1.19 



1.15 

.83 

.66 

.55 

11 

.63 

.73 

.85 

1.02 

1.27 









17 



.93 

1.05 

1.20 

1.41 

1.18 

.80 

.64 

.49 

12 

.54 

.65 

.77 

.93 

1.19 









18 



.95 

1.05 



1.44 

1.19 

.97 

.79 

.66 

13 









1.11 









19 



.92 

1.05 

1.21 

1.39 

1.14 

.88 

.72 

.59 

14 









1.22 

1.03 

.87 

.73 



20 

.81 

.92 

1.05 

1.26 

1.41 

1.06 







15 









1.28 

1.08 

.88 

.78 

.68 

23 



.78 

1.00 

1.28 









16 

.63 

.73 

.88 

1.06 

1.33 

1.13 

.97 

.84 

.75 

24 

.78 

.95 

1.11 

-___ 









17 

.75 

.85 

.98 

1.16 

1.35 

1.10 

.91 

.80 

.72 

25 

.77 

.86 

1.00 

1.18 

1.38 

1.13 

.80 

.66 

.52 

18 

.70 

.80 

.93 

1.11 

1.35 

1.09 

.91 

.78 

.68 

26 

.78 

.88 

1.01 

1.16 

1.39 

1.13 

.82 

.64 

.50 

19 

.81 

.92 

1.04 

1.20 

1.39 

1.20 

1.06 

.93 

.86 

27 









1.30 

.98 

.67 

.54 

.43 

20 



■ 



1.13 

1.33 





._ — 



28 

.74 

.81 

.95 

1.13 

1.34 

1.12 

.83 

.68 

.58 

21 

.71 

.83 

.96 

1.16 



1.18 



.95 



29 

.51 

.77 

.90 













22 



.81 





1.33 

1.20 

1.05 

.94 

.84 

30 









1.35 

_ 







23 

.76 

.86 

.99 

1.15 

1.33 

1.15 







31 

.67 

.79 

.73 

1.11 











24 

25 

.82 
.87 

.93 
.95 

1.05 
1.08 

1.21 
1.22 

1.38 
1.39 

1.23 
1.16 

1.04 
1.01 

.93 
.91 

.82 
.81 

Aver- 

26  

.81 

.91 

1.02 

1.17 

1.38 

1.12 

.97 

.86 

.78 

ages 

0.76 

0.89 

0.99 

1.11 

1.39 

1.15 

0.87 

0.71 

0.58 

27 

28 

29 

.75 
.65 

.55 

.83 
.76 
.66 

.96 
.38 
.80 

1.14 

1.04 

.95 

1.33 
1.25 
1.22 

1.08 

1.06 

.96 

.92 
.92 

.82 
.79 

.72 

.70 

BLUE   HILL  OBS. 

MASS. 

30 











.80 

.70 

.56 

.42 

31 

Aver- 
ages 

.53 
0.72 

0.83 

.83 

0.95 

1.01 
1.12 

1.24 
1.32 

.98 
1.10 

.85 
0.93 

.71 
0.82 

.61 

Air  mass 

0.72 

4.89 

3.92 

2.94 

1.96 

» 

1.96 

2.94 

3.92 

4.89 

OMAHA,    NEBR 

May 

0.60 

0.70 

0.81 

0.98 

1.25 

1.03 

0.84 

0.67 

0.53 

2 

.69 

.79 

.94 

1.11 



1.04 

.83 

.66 

.53 

Ail  mass 

4 

.55 

.64 

.82 

1.11 
1.08 

1.32 
1.36 

1.06 
1.18 

.87 
1.00 

.75 
.87 

.60 
.75 

6 

.81 

.90 

1.03 

1.18 

1.35 

1.11 

.95 

.84 

.74 

4.78 

3.82 

2.87 

1.91 

* 

1.91 

2.87 

3.82 

4.78 

10 

:::: 

.82 

.96 

1.11 

1.33 

1.06 

.93 

.79 

.71 

May 
9 

15 

— 

.77 

.87 
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• 
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HS 

HM 

Slight    haze 
Moderate    haze 

HI 

* 

Intense 
Values 

haze 
correspo 

nding   to 

true   so 

Lar   noon 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

No 

observat 

ions   -    1 

nstrumen 

t    Inoper 

ative 

Langley  is  the  unit  used  to  denote  one  gram  calorie  per   square  centii 
of  the  formula  used   in  computing   the  air  mass  values  for  each  stati< 


eter.      An  explanation 
;  listed  above  appears 


in  the  February  1957  issue.    Vol.    8,   No    2,   page  63,   of  this  publication. 
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chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  May. 


B.    Temperature  Departure  from  30  -  Year  Mean  ('F  1931-60),  May  1969. 
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Chart  VI    A      Percentage  of  Possible  Sunshine,  May  1969. 


^     cx-fg. 


B.    Percentage  of  Mean  Monthly  Sunshine,  May  1969. 
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A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total   number  of  possible  hours  of 
sunshine  during  month.    B.   Means  are  computed  for  stations  having  at  least  10  years  of  record. 
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chart  VII.  A.    Average  Doily  Values  of  Solar  Radiation,  Langleys,  May  1969. 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  May  1969. 


A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.  -'  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.   Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,    May  1969.     Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  May  1969.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  June  1969  was  cooler  than  normal  over  most  in- 
terior States  but  warmer  than  normal  along  the 
coasts. 

2.  Most  of  the  rain  fell  in  connection  with  thunder- 
storms. 

3.  A  total  of  134  tornadoes  occurred  on  28  days, 
killing  7  persons. 

TEMPERATURE. --Temperatures  in  June  averaged 
warmer  than  normal  over  the  Far  Northwest  and  along 
the  Pacific,  Gulf,  and  Atlantic  coasts,  and  cooler  than 
normal  over  most  of  the  interior  of  the  Country.  The 
northern  and  central  Great  Plains  and  eastward  to 
Lower  Michigan  overaged  4°  to  8°  cooler  than  normal. 

June  began  with  afternoon  temperatures  reaching  the 
90' s  in  the  mid-South  but  with  cool  air  moving  into  the 
Great  Plains.  Bismarck,  N.  Dak.,  registered  30°  on 
June  2,  the  coldest  June  temperature  in  their  95-year 
record.  The  cool  air  spread  eastward.  A  hot  current 
pushed  northward  in  the  Far  West,  then  spread  east- 
ward with  100°  heat  reaching  the  desert  areas  of 
Washington  by  the  4th  and  the  central  Great  Plains  by 
the  6th.  The  temperature  at  Scott sbluff,  Nebr.,  climbed 
from  below  freezing  on  the  2d  to  98°  on  the  5th.  St. 
Joseph,  Mo.,  on  the  6th,  registered  100°,  the  highest 
temperature  of  the  season  to  that  date.  The  heat  wave 
continued  its  eastward  journey  with  maximums  reaching 
the  90' s  in  Kentucky  and  Virginia  by  the  8th. 

Meanwhile,  another  blast  of  cool  air  moved  into  the 
northern  Great  Plains  and  Great  Lakes  region,  dropping 
early  morning  temperatures  into  the  30' s  and  40' s. 
On  June  14,  Sault  Ste.  Marie,  Mich.,  registered  32°, 
the  coldest  temperature  of  record  for  so  late  in  the 
season.  Moderate  temperatures  continued  over  the 
Northern  States  in  the  second  week  of  June.  Hot  weather 
lingered  in  the  South.  Warm  weather  continued  in  the 
Northeast  until  near  the  end  of  the  second  week  when 
afternoon  temperatures  dropped  about  20°  to  the  60' s 
and  70' s. 

In  the  third  week  of  June,  a  heat  wave  in  the  Far  West 
drove  afternoon  temperatures  to  the  90' s  or  higher. 
Colvllle,  Wash.,  registered  109°  on  June  17.  As  the 
hot  spell  continued  in  the  West,  cooler  weather  from 
Canada  moved  into  the  northern  Great  Plains.  Dicken- 
son, N.  Dak.,  registered  47°  at  2  p.m.  on  the  19th  and, 
on  the  morning  of  the  20th,  frost  occurred  over  much 
of  North  Dakota  and  the  northern  half  of  South  Dakota. 
The  last  week  of  June  was  another  week  of  contrasting 
temperatures.  Strong  winds,  reaching  40  to  50  m.p.h., 
brought  a  cooling  trend  to  the  West  and  North  Central 
States  while  hot,  humid.  Gulf  air  warmed  the  South 
Central  and  Eastern  States.  New  York  and  New  England 
roasted  in  90°  heat.  On  June  28,  Washington,  D.  C, 
registered  100°,  the  warmest  temperature  at  Washington 
since  July  3,  1966,  when  the  mercury  climbed  to  101°. 
The  temperature  at  Jackson,  Miss.,  climbed  to  100°  or 
warmer  on  9  consecutive  days,  from  June  22  to  30. 
Albuquerque,  N.  Mex.,  registered  102°  on  the  29th,  the 
hottest  June  temperature  there  in  the  20th  century. 
The  high  humidity  in  the  East  combined  with  the  hot 
temperatures  made  the  weather  especially  uncomfortable. 
Hundred-degree    heat    also   occurred   over   the    south- 


western deserts,  the  western  edge  of  the  central  and 
southern  Great  Plains,  and  the  Deep  South  as  far  north 
as  the  Missouri  Bootheel. 

June  1969  was  the  warmest  June  In  many  years  in 
parts  of  Oregon  and  Washington  but  it  was  the  coolest 
June  in  many  years  from  Minnesota  and  Iowa  to  Michigan. 

PRECIPITATION. --Local  showers  left  an  uneven  rain- 
fall patternover  most  of  the  Nation.  No  rain  of  importance 
fell  in  the  southern  portions  of  California,  Arizona,  and 
New  Mexico.  Precipitation  ranged  from  no  rain  or  only 
light  sprinkles  to  4  inches  in  the  Far  Northwest,  from 
2  to  4  inches  over  the  northern  and  central  Rocky 
Mountains  and  the  northern  and  central  Great  Plains, 
and  from  1  to  more  than  8  inches  over  the  eastern  half 
of  the  Nation.  Monthly  totals  exceeded  twice  the  nor- 
mals from  Nevada  to  the  central  Rocky  Mountains  and 
northward  to  western  Montana,  from  north-central  Okla- 
homa to  northern  Lower  Michigan,  and  in  parts  of  the 
central  Appalachians. 

Numerous  thunderstorms,  some  accompanied  by  large 
hail,  strong  winds,  and  heavy  downpours,  occurred  from 
Texas  to  the  Great  Lakes  in  the  first  week  of  June.  On 
June  2,  hail,  wind,  and  rain  damaged  cotton,  barley,  and 
other  crops  in  El  Paso  and  Brewster  Counties,  Texas, 
to  the  extent  of  over  $1/2  million.  Other  hailstorms 
damaged  roofs,  broke  windows,  dented  automobiles,  and 
caused  extensive  crop  damage  in  Terry,  Castro,  and 
Swisher  Counties,  Texas,  on  the  3d.  Several  tornadoes, 
numerous  funnel  clouds,  and  a  few  damaging  hailstorms 
occurred  in  Missouri,  Iowa,  and  Wisconsin  on  June 
4.  Hailstorms  with  stones  up  to  2  3/4  inches  in  diameter 
occurred  in  several  north-central  Missouri  counties  in 
the  evening  of  June  4.  A  tornado  collapsed  a  barn, 
killing  32  head  of  cattle  in  Grant  County,  Wis.  An- 
other caused  extensive  property  damage  on  about  20 
farms  near  Belmont,  Wis,,  on  the  8th.  Widespread 
wind  and  hail  damage  occurred  in  West  Virginia  on 
June  8.  Many  areas  reported  hail  up  to  1  inch  in  diameter. 
Winds  exceeded  60  m.p.h.  at  Charleston  and  Charles 
Town.  Near  Parkersburg,  hail  as  large  as  golf  balls 
damaged  automobiles. 

In  the  second  week  of  June,  widespread  turbulent  weather 
occurred  east  of  a  quasi-stationary  front  that  stretched 
from  Lower  Michigan  to  Texas.  Heavy  rain  showers  fell 
early  in  the  week  in  the  Deep  South  and  severe  weather 
occurred  in  the  Great  Plains  throughout  most  of  the 
entire  week.  On  the  evening  of  June  10,  wind  and  hail 
damage  occurred  in  several  south-central  Nebraska 
counties.  The  center  of  activity  was  along  an  80-mile 
path  from  Maywood  to  Axtell.  A  few  of  the  stones 
attained  a  diameter  of  about  2  inches.  The  hail  covered 
the  ground  in  many  areas  and,  at  some  sites  in  northern 
Frontier  County,  to  a  depth  of  6  inches.  Several  tornadoes 
and  a  number  of  hail-  and  windstorms  struck  In  Texas 
the  same  day.  One  of  the  most  devastating  hail-  and 
windstorms  occurred  in  Hale  County.  It  damaged  about 
80%  of  the  houses  and  businesses  in  Plainview,  the 
County  Seat.  Twelve  persons  were  injured  by  flying 
glass.  Damage  to  automobiles  exceeded  $1/2  million 
and  glass  breakage  was  estimated  at  $150,000.  Winds 
gusted  to  70  to  90  m.p.h.  On  the  afternoon  and  evening 
of  June  11,  hail,  high  winds,  and  torrential  rains  caused 
extensive    damage    in   northeastern    Kansas.    Numerous 
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other  severe  thunderstorms  boiled  up  in  Iowa  and  a  few  ing    the    storms    were   estimated   to    have   reached    80 

tornadoes  and  other  damaging  storms  struck  Michigan,  m.p.h.     Ten    persons    suffered   Injuries   In   connection 

Kentucky,  and  Texas  on  June  11  to  13.  with  the  storm.    More  severe  thunderstorms  and  a  few 

A  late  winter  storm  dumped  snow  in  the  northern  and  twisters  struck  mld-Amerlca  at  the  end  of  the  3d  week 

central   Rocky   Mountains   on    June    11  and  12  with  ac-  of  June. 

cumulations    up  to  6  inches  in  the  Black  Hills  of  South  Substantial  rains  fell  in  most  Northern  States  in  the 

Dakota.    Several  inches  of  snow  fell  in  extreme  north-  last  week  of  June.  Totals  of  1  to  3  inches  were  common 

western  Nebraska  on  the  13th.  over    the    northern    Great    Plains   with    5-inch   weekly 

Much  of  the  precipitation  in  the  3d  week  of  June  fell  totals  causing  some  local  flooding  in  Montana.  Numerous 

in  connection  with  thunderstorms  which,  in  some  cases,  tornadoes   and    severe   thunderstorms    struck  from  the 

were   accompanied   by   damaging  hail  and  gusty  winds.  central  Great  Plains  to  the  Atlantic  Ocean.  Heavy  rains 

One  of  the  fiercest  hailstorms,  with  hall  up  to  3  inches  caused    local    flooding   in    south-central   Kentucky   and 

in  diameter,   caused  over  $1  million  damage  to  property  north-central    Tennessee.    Several   inches  of  snow  fell 

and  crops  In  the  Comanche,  Texas,  vicinity  on  the  18th.  In  the  Colorado  Rockies.    This  was  the  4th  consecutive 

The  Jagged  hailstones  shattered  about  95%  of  the  windows  wet  week  in  Minnesota  and  the  7th  consecutive  dry  week 

on   the    south  and  west  sides  and  damaged  the  roofs  of  in  parts  of  the  Deep  South, 
about  95%  of  the  homes  in  Comanche.   Winds  accompany- 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


T«mp«rature 

Prttcipitation 

STATE 

Monthly  «xtT*mea 

Monthly  •ztx*mM 

Station 

1 

Ql 

i 

Station 

1 

1 

Station 

GiMteal 

Station 

LM«t 

1 

i 

°F 

'F 

In. 

In. 

Alabama 

2  Stations 

105 

30 

Russellville  2 

36 

4+ 

Madison 

7.36 

Beatrice  IE 

T 

Alaska 

Richardson 

98 

16 

Holy  Cross 

2 

17 

Chlgnlk 

27.25 

2  Stations 

.00 

Arizona 

2  Stations 

114 

30 

Fort  Valley 

25 

7 

Teec  Nos  Pos 

1.48 

131  Stations 

.00 

Arkansas 

Pocahontas  1 

105 

30 

Mammoth  Spring 

35 

3 

Athens 

10.39 

Wynne 

.91 

California 

Needles  FAA  AP 

114 

30 

White  Mountain  2 

19 

29+ 

Boca 

4.07 

105  Stations 

.00 

Colorado 

John  Martin  Dam 

104 

28 

Wolf  Creek  Pass  IE 

9 

26 

Grand  Lake  INW 

6.44 

Northdale 

.60 

Connecticut 

Hartford  WBAP 

97 

28 

3  Stations 

39 

10+ 

Cream  Hill 

7.47 

Pauchaug  Forest 

.51 

Delaware 

Brldgevllle  INW 

101 

28 

2  Stations 

48 

4 

Hllford  2WSW 

6.14 

Brldgevllle  INW 

1.39 

Florida 

Nlcevllle 

102 

29 

De  Funlak  Springs 

53 

4 

Royal  Palm  Ranger  Sta 

25.49 

De  Funlak  Springs 

.30 

Georgia 

Balnbrldge 

102 

29+ 

Blalrsvllle  Exp  Sta 

39 

4 

Savannah  WBAP 

9.99 

Woodstock 

.40 

Hawaii 

2  Stations 

93 

29+ 

Mauna  Loa  Slope  Obe 

36 

30+ 

Mount  Walaleale  1047 

21.08 

10  Stations 

.00 

Idaho 

Swan  Falls  Power  House 

105 

5 

2  Stations 

22 

30+ 

Dixie 

5.00 

Richfield 

.45 

Illinois 

4  Stations 

99 

30 

do 

36 

4+ 

Rosiclare 

12.72 

Fanner  City 

1.57 

Indiana 

2  Stations 

97 

30+ 

Wabash  2SW 

30 

4 

Delphla  3NNE 

9.09 

Collegevllle  St  Jo  Col 

2.50 

Iowa 

do 

100 

6 

2  Stations 

31 

3 

Dubuque  L&D  No  11 

14,28 

Sanborn 

2.75 

Kansas 

Norton  8SSE 

107 

28 

Brewster 

31 

2 

Lyndon  3ENE 

12.65 

Dodge  City  WBAP 

.75 

Kentucky 

Mayfleld  Radio  WNGO 

102 

30 

Vanceburg 

35 

4 

Scottsvllle  3SSW 

14.79 

Louisa  2 

1.92 

Louisiana 

St  Franclsvllle  6SE 

105 

28 

3  Stations 

50 

6+ 

Hackberry  8SSW 

3.63 

Bethany 

.10 

Halne 

Houlton  FAA  AP 

97 

13 

do 

29 

1 

Hiram 

5.26 

Woodland 

.86 

Maryland 

Cumberland 

103 

30 

2  Stations 

35 

4 

U  S  Soldiers  Home  DC 

7.46 

Preston  IS 

.es 

Massachusetts 

Chester  2 

99 

27 

South  Egremont 

38 

10 

Adams 

5.82 

Provincetown  IN 

.55 

Michigan 

Jackson  FAA  AP 

95 

26 

Champion  Van  Riper  Pk 

20 

9 

Evart 

10.94 

Eagle  Harbor  Coast  GD 

.90 

Minnesota 

Albert  Lea 

97 

5 

Cotton  lOE 

24 

20 

Worthlngton 

11.82 

Blgfork 

1.36 

Mississippi 

4  Stations 

105 

30+ 

Tupelo  2WNW 

43 

3 

Hernando 

6.80 

Gulfport  Naval  Center 

.12 

Missouri 

Cape  Glrcrdeau  FAA  AP 

103 

29 

Berryman  6NW 

35 

3 

Windsor 

14.68 

Round  Spring  3NNW 

.65 

Montana 

Loma  IWNW 

99 

4 

Utlca  IIWSW 

14 

13 

Edgar  9SE 

13.12 

Haugan 

1.20 

Nebraska 

2  Stations 

106 

29 

Agate  3E 

20 

2 

Curtis 

9.04 

Benkelman 

.77 

Nevada 

Sunrise  Manor  Las  Vegas 

106 

30+ 

Buffalo  Ranch 

23 

28 

Eureka 

4.37 

Sunrise  Manor  Las  Vegas 

.09 

New  Hampshire 

Lebanon  FAA  AP 

97 

27 

Mount  Washington 

27 

9 

Otter  Brook  Dam 

7.35 

Center  Harbor 

1.63 

New  Jersey 

Atlantic  City  WBAP 

106 

28 

Long  Valley 

37 

5 

Audubon 

8.96 

Belleplaln  St  Forest 

1.37 

New  Mexico 

4  Stations 

109 

22+ 

Tlerra  Amarllla  4NNW 

24 

4 

Newklrk 

5.56 

16  Stations 

.00 

New  York 

2  Stations 

98 

28 

2  Stations 

32 

21+ 

Cohocton  SCS 

7.74 

Cutchogue 

1.28 

North  Carolina 

5  Stations 

100 

29+ 

Celo  23 

32 

4 

Mortimer 

15.28 

Hatteras 

1.77 

North  Dakota 

Dickinson  Exp  Station 

97 

6 

Belcourt  Indian  Res 

18 

11+ 

Watford  City  14S 

7.68 

Grafton 

1.65 

Ohio 

2  Stations 

98 

30+ 

Toledo  Sewage 

30 

3 

Lancaster  2NW 

8.63 

Warren  3S 

2.12 

Oklahoma 

Altus  Irr  Resch  Stn 

109 

21 

Kenton 

41 

27 

Nowata 

14.85 

Leedey 

.84 

Oregon 

2  Stations 

104 

5+ 

Fremont 

26 

29 

Otis  2NE 

9.29 

The  Dalles  No  2 

.31 

Pennsylvania 

Farrell  Sharon 

100 

28 

Clermont  4NW 

31 

17 

Long  Pond  2W 

10.86 

Stump  Creek 

.31 

Puerto  Rico 

2  Stations 

99 

17 

Cerro  Maravllla 

60 

29+ 

Mayaguez  Nuclear  Ctr 

16.11 

Mona  Island 

.26 

Rhode  Island 

Providence  WBAP 

93 

28 

Kingston 

42 

10+ 

Block  Island  WBAP 

1.72 

Greenville 

1.08 

South  Carolina 

2  Stations 

101 

30 

2  Stations 

45 

5+ 

Klngstree  ISE 

11.17 

Camden  2WSW 

1.47 

South  Dakota 

3  Stations 

102 

5 

Deerlleld  4NW 

14 

14 

Brookings  2NE 

7.20 

Wllmot  lENE 

1.09 

Tennessee 

Savannah 

103 

30+ 

Mountain  City  No  2 

35 

4 

Lafayette 

12.44 

Parsons  Water  Plant 

.59 

Texas 

Presidio 

114 

21 

Garcia  Lake  12ENE 

41 

14 

Voss 

8.64 

El  Paso  WBAP 

T 

Utah 

Saint  George 

104 

30 

Cedar  Breaks  Nat  Mon 

20 

10 

Sliver  Luke  Brighton 

6.50 

Glen  Canyon  City 

.04 

Vermont 

Woodstock  2WSW 

95 

28 

West  Burke 

32 

1 

Whltlngham  2W 

7.80 

Chelsea 

1.60 

Virginia 

Glen  Lyn 

104 

29 

Floyd  2NE 

33 

4 

Phllpot  Dam  2 

9.71 

Grundy  3NW 

.14 

Washington 

Priest  Rapids  Dam 

104 

4 

Mount  Spokane  Summit 

28 

12 

Cedar  Lake 

7.05 

Moxee  City  lOE 

.09 

West  Virginia 

Moorefleld  2SSE 

102 

30 

2  Stations 

32 

4 

Beck  ley  WBAP 

7.05 

Omps 

1.34 

Wisconsin 

2  Stations 

92 

26 

do 

27 

13+ 

Darlington 

15.87 

St  Croix  Falls 

1.81 

Wyoming 

Korland  FAA  AP 

100 

5 

Bondurant  3NW 

13 

1 

Ten  Sleep  4NE 

6.71 

Muddy  Gap 

.51 

( 

Q 
•■3 

\ 

:;] 


+  And  also  on  an  earlier  date  or  dates, 

NOTE;   Dates  In  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Cllmatologlcal  Data  for  times  of  observations). 
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MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 


(Base  65°F) 


1968  -  1969 


8t>te  and  Station 


July 


Aug. 


Sept. 


Apr, 


Hay 


Total 

for 

Season 


Normals 
July-June 


153 
136 
697 
683 
221 
98 
88 
368 
50 
227 
238 
356 
237 
248 
286 
247 
142 
105 
335 
589 
576 
323 
165 
149 
224 
354 


5 

0 

108 

213 

34 


ALABAMA 
BiRMlNGMAM 
HUNTSVILLE 
MOBILE 
MONTGOMERY 

ALAoICA 
ANCHORAGE 
ANNETTE 
BARROW 

BARTER  ISLAND 
BETHEL 
SETTLES 
BIG  DELTA 
COLD  bAY 
FAIRBANKS 
FAREWELL 
GULKANA 
HOMER 
ILIAMNA 
JUNEAU 
KING  SALMON 
KOTZEBUE 
MC  GRATh 
NENANA 
NOME 

ST.  PAUL  ISLAND 
SHEMYA 
SUMMIT 
TALK.tETNA 
TANANA 
UNALAKLEET 
YAKUTAT 

ARIZONA 
FLAGSTAFF 
PHOENIX 
TUCSON 
WINSLOW 
YUMA 

ARKANSAS 
FORT  SMITH 
LITTLE  ROCK 

CALIFORNIA 
BAKERSFIELD 
BISHOP 
BLUE  CANYON 
EUREKA  U 
FRESNO 
LONG  BEACH 
LOS  ANGELES 
LOS  ANGELES  U 
MT  SHASTA  R 
OAKLAND 

RED  Bluff 

SACRAMENTO 
SANDSERG  R 
SAN  DIEGO 
SAN  FRANCISCO 
SAN  FRANCISCO  U 
SANTA  MARIA 
STOCKTON 

COLORADO 
ALAMOSA 

COLORADO  SPRINGS 
DENVER 

GRAND  JUNCTION 
PUEBLO 

CONNECTICUT 
BRIDGEPORT 
HARTFORD 
NEW  HAvEn 

DELAWARE 
WILMINGTON 

DIST.OF  COLUMBIA 
WASH  NATL  AP 

FLORIDA 
APALACHICOLA  U 
OAYTONA  BEACH 
FORT  MYERS 
JACKSONVILLE 
KEY  WEST 
LAKELAND  U 
MIAMI 
ORLANDO 
TALLAHASSEE 
TAMPA 
WEST  PALM  BEACH 

GEORGIA 
ATHENS 
ATLANTA 
AUGUSTA 
COLUMBUS 
MACON 
SAVANNAH 

IDAHO 
BOISE 
LEW  IS TON 
POCATELLO 

ILLINOIS 
CAIRO  U 
CHICAGO  0  HARE 


Data  from  airport  unless  othen 
U  Indicates  Urban,  R  indicates 


49 

134 

22 

52 

1" 

35 

0 

12 

7 

10 

0 

1 

0 

16 

208 
161 
718 
739 
343 
262 
245 
394 
208 
353 
388 
327 
254 
281 
314 
282 
275 
263 
396 
5  39 
512 
412 
251 
275 
323 
3B1 


164 

0 


15 
163 
179 


0 

0 

145 

17 


59 

30 

143 


530 
342 
958 
974 
681 
836 
70  8 
538 
667 
833 
689 
586 
560 
616 
64  7 
763 
736 
752 
760 
652 
541 
810 
621 
823 
737 
587 


26  7 

0 


220 
12 


140 
16 


370 
149 
145 


148 
161 

50 
102 


982 

56  5 
1478 
1465 
1102 
1517 
1356 

804 
1320 
1443 
1247 

915 
1037 

802 
1128 
1299 
1331 
1386 
1137 

858 

761 
1329 
1048 
1405 
1183 

896 


161 
124 


194 

326 

354 

73 

17 


454 
123 

87 


167 
148 
115 
76 


616 
409 
399 
346 
228 


209 
326 

247 


42 

27 


1 

152 

0 

157 

0 

113 

0 

104 

0 

128 

0 

73 

119 

382 

115 

444 

260 

581 

3 

197 

59 

355 

434 
429 
284 
349 


1280 

664 
2061 
2040 
1385 
1952 
1714 

865 
1831 
1730 
1807 
1004 
1108 

920 
1156 
1774 
1863 

616 
1508 

946 

936 
1598 
1418 
1877 
1583 

974 


972 
173 
204 
669 


67 


508 
412 


277 
567 
656 
38  8 
387 
122 
104 
75 
737 
290 
354 
374 
568 
104 
311 
258 
225 
385 


1087 
905 
871 
804 
731 


579 

775 
541 


532 

445 


217 
152 

70 

189 

4 

114 

32 
120 
306 
138 

60 


424 
441 
339 
382 
379 
309 


684 
590 
942 


494 

740 


723 
306 
474 
594 


1816 
1038 
2422 
2425 
1986 
2575 
2352 
1053 
2557 
2201 
2605 
1535 
1878 
1405 
1908 
2171 
2490 

688 
2025 
1079 

973 
2132 
2056 
2601 
2106 
1418 


1234 
473 
440 

1146 
403 


795 
700 


653 
968 
988 
566 
555 
335 
328 
257 
1038 
497 
551 
652 
870 
306 
525 
462 
462 
707 


1509 
1096 
1114 
1302 
1052 


1005 
1219 
1040 


405 
301 
157 
345 

28 
225 

80 
237 
462 
264 
129 


764 
760 
659 
554 
548 
633 


918 
1044 
1240 


848 
1145 


537 
738 
420 
635 


1869 

1354 
2412 
2625 
1729 
2765 
2725 
1025 
2849 
2285 
2559 
1501 
1893 
1801 
1800 
1957 
2407 
2859 
1553 
1022 
1018 
2268 
2046 
2797 
1883 
1802 


1021 
306 
288 
784 
167 


746 
655 


492 
812 
929 
644 
619 
245 
250 
219 
1053 
514 
590 
644 
720 
214 
647 
605 
359 
649 


1263 
969 
925 

1125 
879 


1061 
1262 
1118 


387 
215 

95 

328 

1 

173 

13 
168 
410 
201 

56 


717 
751 
646 
502 
631 
539 


945 
1274 

1105 


566 

549 
320 
465 


1312 
809 
2354 
2523 
1505 
2093 
1790 
1028 
2024 
1731 
1862 
1189 
1431 
1219 
1463 
1803 
1908 
2044 
1675 
1135 
980 
1618 
1412 
2070 
1657 
1201 


1105 
327 
328 
738 
219 


513 
511 


384 
971 
971 
519 
480 
311 
305 
277 
903 
402 
522 
485 
771 
274 
443 
412 
385 
515 


1155 
868 
821 
374 
753 


978 

1063 

994 


321 
275 
130 
327 

13 
201 

64 
205 
372 
262 
110 


597 
520 
556 
617 
550 
498 


797 

842 

1094 


700 
975 


555 
342 
459 


1124 
770 
2377 
2423 
1475 
1929 
1507 
999 
1598 
1513 
1419 
1033 
1187 
1064 
1193 
1986 
1646 
1752 
1760 
1215 
1023 
1540 
1284 
1804 
1537 
1087 


1164 
255 
339 
722 
146 


504 
595 


274 
75  5 
848 
508 
356 
270 
265 
186 
77  5 
350 
347 
384 
518 
248 
391 
333 
419 
407 


1144 

1090 

1011 

825 

883 


862 
933 
915 


301 
228 
105 
287 

17 
177 

49 
159 
36  5 
220 


535 
5S5 

460 
457 
449 
395 


589 
655 

1104 


700 
941 


115 

8 

42 


761 

519 

1883 

1737 

1131 

1055 

360 

907 

855 

1038 

897 

795 

911 

727 

914 

1439 

982 

969 

1295 

1066 

921 

1057 

795 

1004 

1137 

848 


593 
12 
34 

302 


322 
577 
449 
158 
136 
143 
58 
593 
292 
210 
230 
46  8 
101 
322 
315 
328 
210 


548 
477 
378 
332 
260 


421 
415 
452 


298 
208 


100 
93 
70 
41 
58 


432 
42  3 
694 


177 
419 


26 
21 

0 


527 
348 
1372 
1273 
600 
568 
532 
714 
476 
655 
500 
552 
590 
454 
642 
803 
510 
521 
681 
872 
830 
745 
532 
633 
636 
552 


383 
13 
3» 

99 


254 

352 

30 

42 

64 

26 

211 

167 

11 

41 

181 

63 

157 

242 

207 

25 


351 
250 


184 
221 
202 

92 

40 


147 
134 
223 


217 
125 
942 
953 
372 
170 
104 
537 
80 
313 
182 
416 
425 
218 
370 
450 
226 
172 
615 
531 
677 
333 
222 
171 
428 
460 


15 

206 

245 

0 


116 

110 

4 

6 

134 

9 

113 

186 

124 


240 
180 
144 


38 

167 


3247 
3632 
1898 
2546 


10779 

6931 
19689 
19755 
12530 
16820 
13982 

9232 
14664 
14332 
14594 
10410 
11512 

9565 
11820 
14974 
14414 
15172 
13741 
10545 

9748 
14166 
11851 
15509 
13444 
10560 


7702 
1669 
1572 
4769 
1014 


3517 
3235 


2118 
4719 
6117 
4585 
2800 
1485 
1498 
1123 
6159 
2840 
2900 
2929 
4747 
1328 
3192 
3263 
2739 
2982 


6575 
5478 
6057 
5793 
4948 


5325 
5318 


1680 

1201 

554 

1630 

63 

908 

233 

919 

1998 

1102 

448 


3318 
3417 
2849 
2775 
2865 
2398 


5247 
6700 
7452 


4049 
6346 


2551 
3070 
1560 
2291 


10548 
7059 
20174 
19862 
13195 


9830 
14279 


9075 
11343 
16105 
14233 

14171 
11199 
9687 

11559 
14990 


7152 
1765 
1800 
4782 
1217 


3292 
3219 


2122 
4227 
5607 
46  43 
2492 
1711 
1799 
1349 
5722 
2870 
2515 
2773 
4209 
1439 
3012 
3001 
2167 
2676 


8529 
5423 
6283 
5541 
5462 


5617 
5172 


4930 
4224 


1308 
8  79 
442 

1239 
108 
661 
214 
7  65 

1485 
533 
2  53 


2929 
2933 
2397 
2383 
21  35 
1819 


5909 
5542 

7033 


3821 
65  39 


ise  specified. 
Rural,  sites. 


MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 

(Base   65'F) 


State  and  Station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

lUr. 

Apr. 

Hay 

June 

Total 

for 

Season 

Normals 
July-June 

ILLINOIS 

lhicaijo  midway 

4 

9 

41 

331 

691 

1116 

1336 

966 

941 

406 

197 

101 

6139 

6156 

MOLINE 

8 

15 

96 

404 

826 

1247 

1458 

1032 

1010 

398 

172 

57 

6723 

6408 

PEORIA 

5 

7 

68 

377 

732 

1150 

1377 

962 

984 

367 

172 

73 

6274 

6025 

ROCKFORD 

15 

21 

95 

393 

809 

1224 

1453 

1017 

1047 

490 

210 

120 

6694 

6830 

SPRINGFIELD 

I 

2 

31 

353 

703 

1107 

1282 

934 

995 

314 

130 

31 

5883 

5429 

INDIANA 

EVANSVILLE 

0 

0 

15 

292 

669 

946 

1029 

793 

819 

269 

80 

13 

4825 

4435 

fORT  wATNt 

7 

23 

82 

393 

713 

1131 

1285 

1036 

982 

423 

191 

82 

6348 

62  05 

INDIANAPOLIS 

4 

13 

49 

354 

656 

1057 

1211 

925 

904 

329 

121 

36 

5661 

5699 

SOUTH  BEND 

n 

27 

69 

372 

724 

1171 

1316 

1034 

988 

433 

226 

106 

6476 

6439 

IOWA 

BURLINGTON 

2 

65 

36  7 

797 

1209 

1395 

1002 

995 

356 

169 

67 

6436 

61  14 

OES  MOINES 

2 

11 

92 

378 

898 

1351 

1508 

1086 

1135 

368 

159 

60 

7038 

6806 

DUBUQUE 

13 

22 

149 

46  3 

869 

1368 

1578 

1140 

1094 

452 

235 

139 

7522 

7376 

SIoUX  CITY 

5 

102 

3B8 

868 

1408 

1625 

1  185 

1236 

379 

165 

75 

7438 

6951 

WATERLOO 

I* 

35 

163 

464 

935 

1430 

1610 

1196 

1201 

492 

217 

132 

7889 

7320 

KANSAS 

LONCORDIA 

0 

47 

26  7 

769 

1217 

1307 

992 

960 

322 

128 

55 

6070 

6479 

DODGE  CITY 

0 

17 

225 

718 

1127 

1028 

826 

1021 

241 

70 

36 

5310 

4986 

GOODLANO 

5 

22 

82 

314 

803 

1249 

1106 

885 

1040 

353 

171 

104 

6134 

6141 

TOPEK.A 

0 

35 

282 

745 

1108 

1210 

866 

857 

262 

94 

42 

5522 

5182 

WICHITA 

0 

22 

224 

691 

1054 

1076 

804 

887 

254 

77 

20 

5114 

4620 

KENTUCKY 

COVINGTON 

0 

32 

316 

576 

965 

1072 

872 

852 

298 

84 

29 

5100 

6265 

LEXINGTON 

0 

20 

296 

552 

938 

1011 

799 

800 

261 

77 

17 

4776 

4663 

LOUISVILLE 

0 

10 

276 

511 

903 

987 

778 

771 

213 

61 

14 

4525 

4560 

LOUISIANA 

BATON  ROUGE 

0 

0 

0 

44 

330 

437 

369 

325 

345 

13 

0 

0 

186  3 

1660 

LAKE  Charles 

0 

0 

0 

28 

255 

391 

352 

312 

338 

8 

0 

0 

1684 

1459 

NEW  ORLEANS 

0 

0 

0 

55 

303 

435 

363 

304 

339 

12 

0 

0 

1801 

1385 

SHREVEPORT 

0 

0 

0 

57 

346 

560 

495 

438 

455 

44 

2 

0 

2397 

2184 

MAINE 

CARIBOU 

48 

191 

199 

515 

1097 

1452 

1534 

1316 

1219 

876 

512 

167 

9126 

9767 

PORTLAND 

« 

46 

110 

375 

841 

1228 

1269 

1112 

1043 

652 

377 

118 

7169 

7611 

MARYLAND 

BALTIMORE 

0 

1 

4 

197 

500 

934 

1028 

835 

748 

273 

69 

0 

4589 

45  54 

MAiSACHUSETTi 

BLUE  MILL  03S  R 

2 

21 

81 

330 

739 

1172 

1189 

1066 

994 

481 

263 

46 

6384 

5368 

BOSTON 

1 

9 

46 

247 

630 

1050 

1099 

987 

911 

430 

208 

21 

5638 

5634 

NANTUCKET 

14 

34 

78 

247 

588 

968 

991 

849 

848 

558 

345 

64 

5684 

5891 

WORCESTER 

8 

31 

79 

375 

830 

1264 

1286 

nil 

1056 

487 

282 

49 

6858 

6969 

MICHIGAN 

ALPENA 

82 

119 

143 

484 

875 

1326 

1377 

1239 

1251 

695 

466 

262 

8319 

8506 

DETROIT 

4 

4 

42 

331 

705 

U23 

1232 

1018 

922 

474 

262 

117 

6234 

6232 

DETROIT  M  WAYNE  CO 

3 

17 

71 

3n4 

714 

1137 

1289 

1024 

972 

464 

259 

102 

6436 

6516 

FLINT 

36 

52 

UB 

447 

804 

1191 

1309 

1085 

1042 

529 

339 

187 

7139 

6886 

GRAND  RAPIDS 

30 

36 

90 

434 

805 

1254 

1360 

1132 

1102 

650 

300 

151 

7244 

6998 

HOUGHTON  LAKE 

71 

100 

159 

510 

903 

1353 

1444 

1272 

1290 

651 

378 

264 

8385 

8342 

LANSING 

24 

57 

111 

451 

818 

U18 

1331 

1103 

1066 

531 

286 

152 

7150 

6909 

MARQUETTE  U 

SI 

106 

166 

46  5 

890 

1262 

1349 

1182 

1214 

692 

435 

297 

8139 

8393 

MUSKEGON 

35 

40 

103 

402 

778 

1184 

1296 

1092 

1059 

538 

272 

162 

6961 

66  96 

sauli  ste  marie 

149 

165 

172 

527 

996 

1442 

1532 

1300 

1294 

805 

555 

360 

9297 

9048 

MINNESOTA 

uuluTm 

90 

140 

254 

576 

1073 

1644 

1780 

1411 

1346 

726 

449 

332 

9820 

10000 

INTERNATIONAL  FALLS 

70 

149 

272 

630 

1154 

1778 

1990 

1524 

1427 

649 

489 

353 

10485 

105  06 

MINNEAPOLIS 

10 

28 

143 

451 

922 

1486 

1723 

1274 

1261 

461 

204 

136 

8099 

8382 

ROCHESTER 

33 

68 

214 

49  4 

930 

1478 

1706 

1294 

1353 

525 

262 

181 

8538 

8295 

ST  CLOUD 

31 

53 

188 

529 

996 

1627 

18  56 

1374 

1341 

555 

263 

209 

9022 

8879 

MISSISSIPPI 

JACKSON 

0 

0 

0 

93 

369 

592 

523 

470 

476 

66 

3 

0 

2591 

2203 

MERIDIAN 

0 

0 

0 

116 

390 

619 

560 

443 

494 

49 

8 

0 

2679 

2289 

MISSOURI 

COLUMBIA 

0 

0 

16 

269 

664 

1051 

1150 

652 

651 

231 

101 

26 

6211 

5046 

KANSAS  CITY 

0 

1 

13 

224 

706 

1090 

1186 

857 

846 

256 

66 

24 

5290 

4711 

ST  JOSEPH 

1 

0 

39 

225 

730 

1094 

1188 

884 

776 

226 

61 

8 

5228 

5484 

ST  LOUIS 

U 

2 

14 

293 

640 

1008 

1106 

826 

834 

247 

85 

16 

5070 

4900 

SPRINGFIELD 

0 

0 

33 

2  96 

678 

997 

975 

792 

795 

248 

71 

31 

4916 

4661 

MONTANA 

BILLINGS 

16 

42 

147 

39  4 

793 

1394 

1818 

1134 

1044 

438 

283 

218 

7721 

7049 

GLASGOW 

38 

78 

235 

589 

956 

1706 

2236 

1584 

1440 

616 

361 

219 

9969 

8996 

GREAT  FALLS 

38 

93 

261 

520 

867 

1511 

2104 

1350 

1196 

432 

292 

199 

8865 

7750 

HAVRE 

42 

69 

273 

620 

975 

1741 

2370 

1631 

1403 

46  6 

316 

170 

10074 

8700 

HELENA 

23 

102 

294 

633 

954 

1493 

1768 

1407 

1348 

543 

301 

226 

9095 

8129 

KALISPELL 

SO 

133 

354 

737 

999 

1458 

1658 

1246 

1172 

556 

339 

211 

8943 

8191 

MILES  CITY 

11 

34 

159 

498 

909 

1628 

2038 

1352 

1217 

415 

260 

172 

8693 

7723 

MISSOULA 

10 

97 

305 

705 

935 

1333 

1456 

1234 

1109 

546 

326 

201 

8256 

6125 

NEBRASKA 

GRAND  ISLAND 

1 

9 

84 

346 

840 

1374 

1483 

1121 

1102 

357 

154 

82 

6953 

6530 

LINCOLN  U 

0 

4 

46 

275 

799 

1263 

1400 

1054 

1026 

321 

129 

53 

6372 

5664 

NORFOLK 

4 

6 

129 

407 

886 

1432 

1596 

1165 

1219 

404 

171 

87 

7606 

6979 

NORTH  PLATTE 

17 

18 

150 

428 

911 

1421 

1509 

1133 

1106 

399 

178 

122 

7392 

6584 

OMAHA 

2 

1 

60 

313 

824 

1268 

1430 

1066 

1026 

353 

140 

56 

6541 

6218 

SC0TTS8LUFF 

U 

35 

171 

434 

878 

1306 

1278 

906 

1052 

419 

219 

1*9 

6858 

6673 

VALENTINE 

15 

24 

179 

451 

896 

1*97 

1618 

1186 

1276 

401 

223 

132 

7902 

7425 

NEVADA 

ELKU 

3 

9* 

195 

436 

799 

1137 

1119 

1100 

1051 

581 

225 

ELY 

10 

151 

316 

559 

900 

1268 

1039 

1087 

1198 

649 

244 

229 

7650 

7733 

LAS  VEGAS 

0 

0 

1 

26 

304 

743 

536 

518 

381 

74 

16 

0 

2601 

2709 

RENO 

0 

91 

180 

441 

721 

1033 

861 

856 

74  5 

494 

208 

104 

5734 

6332 

WINNEMUCCA 

3 

118 

217 

463 

736 

1087 

979 

938 

837 

521 

194 

no 

6223 

6761 

NEW  HAMPSHIRE 

CONCORD 

18 

92 

133 

424 

R99 

1311 

1330 

1165 

1126 

613 

389 

119 

7621 

7383 

MT  WASHINGTON  OBS 

484 

651 

640 

1011 

1434 

1782 

1766 

1587 

1733 

1230 

1022 

569 

13909 

13817 

(.0 

0 


Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  Indicates  Rural,  sites. 


MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 

(Base  65°F) 


1968  -  1969 


State  and  Station 


July     Aug.    Sept.    Oct.     Nov.     Dec.     Jan.     Feb.     Mar. 


Apr. 


May 


Total 

for 

Season 


Normals 
July-June 


NEW  JERSEY 
ATLANTIC  CITY 
ATLANTIC  CITY  U 
NEWAR»L 
TRENTON  U 

NEW  MEXICO 
ALBUQUERQUE 
CLAYTON 
ROSWELL 

NEW  YORK 
ALBANY 
BINGHAMTON 
BUFFALO 
J.F.  KENNEDY 
NEW  YORK  U 
NEW  YORK  LA  6UARDIA 
ROCHESTER 
SYRACUSE 

NORTH  CAROLINA 
ASHtVlLLE 
CAPE  HATTERAS  R 
CHARLOTTE 
GREENSBORO 
RALEIGH 
WILMINGTON 

NORTH  DAKOTA 
BISMARCK 
FARGO 
WILLISTON 

OHIO 
AKRON 

CINCINNATI  OBS 
CLEVELAND 
COLUMBUS 
DAYTON 
MANSFIELD 
TOLEDO 
YOUNGSTOWN 

OKLAHOMA 
OKLAHOMA  CITY 
TULSA 

OREGON 
ASTORIA 
BURNS  U 
EUGENE 
MEACHAM 
MEDFORD 
PENDLETON 
PORTLAND 
SALEM 
SExTON  SUMMIT  R 

PENNSYLVANIA 
ALLENTOWN 
ERIE 

HARRISBURG 
PHILADELPHIA 
PITTSBURGH 
PITTSBURGH  U 
SCRANTON 
WILLIAMSPORT 

RHODE  ISLAND 
BLOCK  ISLAND 
PROVIDENCE 

SOUTH  CAROLINA 
CHARLESTON 
CHARLESTON  U 
COLUMBIA 
GNVlE  SPARTANBURG 

SOUTH  DAKOTA 
ABERDEEN 
HURON 
RAPID  CITY 
SIoUX  FALLS 

TtNNESSEE 
BRISTOL 
CHATTANOOGA 
KNOXVILLE 
MEMPHIS 
NASHVILLE 
OAK  RIDGE  R 

TEXAS 
ABILENE 
AMARILLO 
AUSTIN 
BROWNSVILLE 
CORPUS  CHRIST! 
DALLAS 
DEL  RIO 
EL  PASO 
FORT  WORTH 
GALVESTON  U 
HOUSTON 
LUBBOCK 
MIDLAND 
PORT  ARTHUR 
SAN  ANGELO 
SAN  ANTONIO 


31 
26 


1 

26 

6 

6 


12* 
11 


151 

162 
39 

22't 
31 
15 
»3 
49 

201 


76 
106 
58 


238 
201 
225 


0 

152 

1 

160 

215 

438 

234 

598 

100 

366 

299 

670 

56 

252 

73 

434 

123 

395 

142 

413 

184 

498 

33 

293 

55 

333 

18 

277 

14 

234 

54 

400 

25 

308 

55 

359 

46 

337 

40 

239 

59 

295 

314 
180 
193 
221 


208 
247 
171 


359 
46  5 
374 
221 
183 
196 
36  9 
391 


258 
73 
175 
180 
151 
103 


612 
56  5 

603 


338 
300 
414 
362 
366 
3S4 
424 
400 


0 

60 

0 

121 

1 

168 

207 

562 

190 

511 

176 

428 

152 

48  9 

19 

246 

1 

169 

5 

215 

1 

149 

4 

220 

11 

219 

0 

42 

6 

159 

0 

7 

61 
47 


151 
60 
20 
38 


629 

490 
573 
555 


660 
734 
60  3 


787 
843 
722 
545 
538 
554 
710 
745 


553 
228 
452 
476 
396 
312 


982 
1015 
1028 


655 

580 
672 
624 
629 
655 
725 
710 


551 
543 


531 
866 
497 
935 
599 
654 
544 
581 
763 


670 
671 
593 
576 
703 
591 
725 
556 


583 
672 


334 
244 
339 
451 


970 
925 
881 
938 


590 
452 
501 
42  3 
484 
523 


387 
583 
294 
73 
144 
343 
225 
414 
348 
142 
199 
543 
456 
207 
362 
278 


1031 
903 

1003 
965 


1080 
969 
823 


1281 

1279 

1180 

983 

944 

969 

1150 

1153 


884 
594 
811 
846 
805 
509 


1558 
1735 
1759 


1067 
993 
1080 
1043 
1062 
1085 
1184 
1150 


829 
854 


782 
1129 
738 
1245 
825 
977 
852 
850 
1045 


1091 
1053 
1038 
1008 
1152 
1034 
1155 
1063 


992 

1072 


554 
502 
684 
801 


1580 
1515 
1438 
1511 


920 
805 
859 
716 
825 


599 
865 
445 
95 
219 
517 
419 
728 
540 
283 
297 
770 
565 
343 
542 
437 


1066 
1005 
1039 
1036 


831 
602 
515 


1360 
1323 
1233 
1038 
1023 
1051 
1229 
1255 


873 
686 
829 
878 
848 
570 


2040 
2055 
2149 


1155 
1100 
1220 
1173 
1181 
1196 
1340 
1243 


808 
853 


944 
1205 

857 
1309 

900 
1327 
1022 

987 
1095 


1141 
1159 
1083 
1084 
1181 
1117 
1204 
1162 


1050 
1117 


524 
550 
683 
785 


1882 
1769 
1516 
1742 


947 
821 
879 
733 
855 
902 


520 
725 
368 
141 
237 
484 
324 
503 
492 
295 
284 
614 
535 
331 
399 
394 


925 
872 
938 
898 


735 
773 
564 


1122 

1171 

1125 

950 

902 

933 

1087 

1152 


755 
594 
702 
689 
657 
554 


1405 
1450 
1460 


95  3 

858 

1032 

933 

933 

982 

1047 

1056 


629 
652 


587 
1079 
673 
1051 
670 
820 
703 
585 
944 


957 

1093 

882 

918 

988 

925 

1058 

1022 


959 

1010 


551 
452 
594 
558 


1312 
1239 
1102 
1283 


813 
534 
710 
501 
700 
731 


468 
681 
345 
45 
146 
414 
240 
454 
415 
235 
234 
501 
457 
289 
372 
319 


847 
810 
804 
789 


735 
973 
572 


1043 

1081 

1052 

822 

75  8 

795 

1013 

1053 


729 
601 
510 
637 
66  7 
458 


1451 
1535 
1351 


959 

815 
946 
916 
90  8 
923 
976 
1032 


533 
952 
536 
948 
59  9 
52  3 
570 
575 
782 


852 
1020 
809 
762 
94  4 
882 
94  3 
909 


931 
92  3 


444 
359 
430 
585 


1505 
1355 
1145 
1373 


814 
528 
704 
50  8 
692 
728 


541 
808 
346 
115 
226 
455 
256 
477 
468 
261 
281 
723 
534 
317 
416 
315 


3S4 

358 
317 
297 


228 
348 
109 


518 
536 
540 
374 
285 
335 
517 
535 


246 
156 
141 
175 
195 
102 


563 
562 
475 


441 
293 
471 
402 
371 
396 
47  0 
491 


158 
127 


540 
615 
438 
745 
459 
450 
442 
45  9 
718 


36  9 
528 
345 
290 
394 
330 
434 
444 


572 
452 


90 
42 
71 
142 


550 
473 
458 
493 


300 
141 
175 
103 
149 
181 


53 

176 


33 
1 


126 
52 


150 
141 
101 


84 
142 


284 
292 
325 
144 
74 
HI 
302 
306 


41 
45 


314 
348 
326 


215 
82 
234 
143 
139 
168 
239 
275 


351 
250 
160 
414 
133 
140 
178 
195 
318 


133 
324 
123 
84 
182 
129 
188 
171 


318 
241 


273 
280 
264 
217 


38 
48 


55 

100 

102 

0 

0 

2 

86 

103 


159 
230 
223 


81 
29 

100 
54 
55 

70 

107 
115 


161 

148 
44 

232 
37 
32 
51 
49 

235 


159 
162 
175 
143 


5411 
4762 
4976 
4869 


4575 
5152 
3623 


5937 
7287 
6751 
5080 
4720 
4950 
5581 
5837 


4449 
2963 
3775 
3932 
3790 
2835 


9558 
9835 
9755 


5951 
5086 
6322 
5733 
6720 
5904 
6609 
6627 


3865 
3916 


5556 
7249 
4467 
8153 
4652 
5555 
4940 
5052 
5852 


5670 
5447 
5179 
4992 
6072 
6361 
6207 
5860 


5765 
5881 


2693 
2222 
2935 
3555 


9091 
8479 
76*6 

8359 


4774 
3700 
4102 
3345 
3970 
4226 


2626 

4097 
1813 
470 
975 
2295 
1475 
2714 
2370 
1242 
1303 
3512 
2799 
1611 
2171 
1760 


4812 
4741 
5067 
4980 


4348 
5158 
3793 


6875 
7285 
7052 
5219 
4871 
4811 
6748 
5756 


4466 
2612 
3191 
3805 
3393 
2347 


8851 
9226 
9243 


6037 
46  05 
6196 
6650 
6522 
6403 
6494 
6417 


3726 
3860 


5186 
6957 
4725 
7874 
5008 
5127 
4635 
4754 
6264 


6810 
6451 
5251 
5101 
5987 
5291 
5254 
5934 


5604 
5954 


2033 
1794 
2484 
3044 


8473 
8223 
7345 
7839 


4143 
3254 
3494 
3232 
3678 
3817 


2524 
3965 
1711 
5  00 
914 
2353 
•.5  04 
2700 
2405 
1235 
1395 
3578 
2591 
1447 
2256 
1546 


Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  Indicates  Rural,  sites. 


MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 

(Base  65°F) 


1968  -  1969 


State  and  station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May 

June 

Total 

for 

Season 

Normals 
July- June 

TEXAS 

VICTORIA 

0 

0 

0 

6 

188 

287 

281 

208 

261 

1 

0 

0 

1232 

1173 

NACO 

0 

0 

0 

22 

294 

484 

438 

382 

40  5 

15 

1 

0 

2041 

2030 

mcHlTA  FALLS 

0 

0 

0 

68 

431 

676 

646 

543 

609 

91 

14 

4 

3082 

2832 

UTAH 

milford 

1 

35 

179 

429 

806 

1227 

983 

907 

920 

499 

125 

97 

6198 

6497 

SALT  LAKE  CITY 

3 

49 

166 

40  7 

786 

1174 

1009 

1010 

818 

433 

75 

67 

5997 

6052 

WENOOVER 

0 

38 

122 

439 

773 

1207 

1069 

965 

795 

419 

44 

53 

5924 

5778 

VERMONT 

BURLINGTON 

32 

104 

127 

472 

979 

1451 

1496 

1298 

1255 

700 

422 

107 

8444 

8269 

V 1 RG I N I A 

LYNCHBURG 

0 

2 

7 

233 

523 

953 

1009 

793 

74  5 

239 

74 

15 

4593 

4166 

NORFOLK 

0 

0 

0 

124 

361 

726 

814 

697 

524 

192 

44 

0 

3582 

3421 

RICHMOND 

u 

0 

0 

161 

403 

864 

957 

783 

595 

237 

66 

0 

4156 

3855 

ROANOKE 

0 

12 

11 

244 

502 

963 

1005 

772 

745 

227 

77 

9 

4558 

4160 

WALLOPS  ISLAND 

0 

0 

0 

155 

449 

883 

955 

817 

793 

344 

124 

0 

4620 

WASHINGTON 

olympia 

54 

113 

214 

503 

610 

903 

1048 

746 

633 

498 

274 

76 

5682 

5236 

OUILLAYUTE 

147 

195 

261 

487 

576 

871 

1036 

729 

661 

578 

358 

188 

6087 

5745 

SEATlLE  TACOMA 

33 

70 

179 

415 

538 

871 

983 

627 

554 

478 

230 

71 

5048 

5145 

SPOKANE 

19 

89 

199 

607 

897 

1245 

1504 

1080 

90  5 

559 

2  36 

98 

7428 

5555 

STAMPEDE  PASS  R 

212 

359 

424 

833 

1023 

1389 

1525 

1126 

990 

895 

536 

286 

9588 

9293 

WALLA  KALLA  U 

0 

12 

67 

384 

633 

975 

1256 

816 

566 

376 

109 

27 

5221 

4805 

YAKIMA 

2U 

64 

132 

572 

751 

1130 

1447 

1016 

711 

495 

161 

43 

6542 

5941 

WEST  VIRGINIA 

BECKLEY 

10 

53 

124 

392 

661 

1078 

1124 

955 

951 

351 

140 

50 

5899 

5390 

CHARLESTON 

2 

11 

35 

298 

541 

946 

994 

828 

807 

254 

98 

9 

4833 

4476 

ELK  INS 

16 

46 

122 

425 

673 

1121 

1147 

964 

996 

430 

194 

57 

5191 

5675 

HUNTINGTON 

0 

11 

26 

290 

532 

960 

1028 

819 

810 

268 

95 

18 

4857 

4446 

PARKERSBURG  U 

0 

3 

31 

287 

539 

958 

1070 

837 

828 

311 

99 

19 

4982 

4754 

WISCONSIN 

GREEN  BAY 

39 

82 

130 

467 

899 

1327 

1580 

1234 

1252 

641 

345 

247 

8244 

8029 

LA  CROSSE 

7 

15 

120 

423 

869 

1398 

1626 

1236 

1200 

44  7 

196 

135 

7672 

7589 

MADISON 

34 

66 

159 

460 

873 

1305 

1548 

1152 

1143 

535 

282 

197 

7754 

7853 

MILWAUKEE 

31 

23 

82 

403 

799 

1214 

1434 

1053 

1087 

596 

317 

215 

7254 

7635 

WYOMING 

CASPER 

30 

91 

261 

520 

984 

1426 

1164 

998 

1127 

541 

304 

252 

7678 

7410 

CHEYENNE 

40 

82 

221 

481 

924 

1137 

1034 

919 

1118 

498 

297 

248 

6999 

7279 

LANDER 

18 

89 

251 

522 

1031 

1467 

1223 

1025 

1096 

534 

252 

258 

7766 

7670 

SHERIDAN 

35 

75 

267 

557 

947 

1519 

1692 

1181 

1121 

522 

345 

236 

8497 

7683 

Data  from  airport  unless  otherwise  specified.   U  indicates  Urban,  R  indicates  Rural,  sites. 

Note:  "Heating  Degree  Days"  has  been  discontinued  in  the  June  issues  of  this  publication. 
Data  which  would  usually  be  shown  in  that  table  for  June  are  shown  in  the  last  three  col- 
umns of  the  above  Table. 


Q 

CD 

(/I 

Q 


COOLING  DEGREE  DAYS 


(Base  65° F.) 


Cunent 

Cunent 

Cunent 

Cunent 

season 

|1 

Slate  and  stabon 

season 

il 

State  and  station 

season 

1^ 

State  and  station 

season 

State  and  itatiaa 

&  i 

J 

11 

1 

|1 

1 

11 

■§ 

11 

1 

^ 

11 

J| 

o 

S 

it 

II 

|l 

i 

5-S 

O  3 

0 

S 

1 

5-8 

II 

11 

a 

it 
ii 

|-8 

ALABAMA 

HAWAII 

NEBRASKA 

SOUTH  DAKOTA 

BIRMINGHAM 

346 

535 

HILO 

341 

1534 

NORTH  PLATTE 

53 

121 

ABERDEEN 

17 

55 

HUNTSVILLE 

*31 

678 

HONOLULU 

428 

1749 

OMAHA 

149 

246 

HURON 

31 

67 

MOBILE 

i^^ 

983 

KAHULUI 

393 

1562 

SCOTTSBLUFF 

46 

94 

RAPID  CITY 

29 

64 

MONTGOMERY 

<t41 

735 

LI  HUE 

406 

1335 

VALENTINE 

51 

141 

SIOUX  FALLS 

43 

101 

ALASKA 

IDAHO 

NEVADA 

TENNESSEE 

ANCHORAGE 

5 

5 

BOISE 

121 

153 

ELY 

6 

7 

BRISTOL 

261 

321 

ANNETTE 

49 

56 

LEWISTON 

186 

217 

LAS  VEGAS 

500 

965 

CHATTANOOGA 

311 

463 

SARROW 

0 

0 

POCATELLO 

23 

38 

RENO 

19 

21 

KNOXVILLE 

294 

434 

BARTER  ISLAND 

0 

0 

WINNEMUCCA 

37 

39 

MEMPHIS 

422 

710 

BETHEL 

1 

2 

ILLINOIS 

NASHVILLE 

378 

5  75 

SETTLES 

47 

47 

CAIRO  U 

372 

565 

NEW  HAMPSHIRE 

OAK  RIDGE  R 

300 

452 

BIG  DELTA 

57 

57 

CHICAGO  0  HARE 

lOS 

17S 

CONCORD 

65 

69 

COLO  BAY 

0 

0 

CHICAGO  MIDWAY 

125 

214 

MT  WASHINGTON  OBS 

0 

0 

TEXAS 

FAIRBANKS 

S3 

S3 

MOLINE 

130 

206 

ABILENE 

412 

690 

FAREWELL 

11 

11 

PEORIA 

122 

189 

NEW  JERSEY 

AMARILLO 

264 

441 

GULKANA 

11 

11 

ROCKFORD 

82 

127 

ATLANTIC  CITY 

170 

252 

AUSTIN 

476 

922 

HOMER 

0 

0 

SPRINGFIELD 

206 

322 

ATLANTIC  CITY  U 

161 

219 

BROWNSVILLE 

570 

1608 

ILIAMNA 

0 

0 

NEWARK 

243 

338 

CORPUS  CHRIST  I 

521 

1122 

JUNEAU 

7 

7 

INDIANA 

TRENTON  U 

232 

319 

DALLAS 

501 

893 

KING  SALMON 

0 

0 

EVANSVILLE 

300 

393 

DEL  RIO 

590 

1164 

KOTZEBUE 

0 

0 

FORT  WAYNE 

109 

169 

NEW  MEXICO 

EL  PASO 

501 

823 

MC  GRATH 

9 

9 

INDIANAPOLIS 

190 

273 

ALBUQUERQUE 

25  3 

396 

FORT  WORTH 

45  3 

757 

NENANA 

13 

13 

SOUTH  BEND 

109 

166 

CLAYTON 

95 

129 

GALVESTON  U 

500 

969 

NOME 

0 

0 

ROSWELL 

372 

567 

HOUSTON 

455 

1010 

ST.  PAUL  ISLAND 

0 

0 

IOWA 

LUBBOCK 

370 

556 

She  MY  A 

0 

0 

BURLINGTON 

123 

197 

NEW  YORK 

MIDLAND 

402 

636 

SUMMIT 

1 

1 

DES  MOINES 

129 

228 

ALBANY 

95 

120 

PORT  ARTHUR 

464 

965 

TALKEETNA 

11 

11 

DUBUQUE 

61 

104 

BINGHAmTON 

71 

101 

SAN  ANGELO 

513 

838 

TANANA 

27 

27 

SIOUX  CITY 

85 

157 

BUFFALO 

88 

89 

SAN  ANTONIO 

494 

924 

UNALAKLEET 

0 

0 

WATERLOO 

47 

68 

J.F.  KENNEDY 

192 

241 

VICTORIA 

512 

1072 

YAKUTAT 

0 

0 

KANSAS 

NEW  YORK  u 

NEW  YORK  LA  GUARD lA 

250 
186 

358 
249 

WACO 

WICHITA  FALLS 

537 
438 

988 
701 

ARIZONA 

CONCORDIA 

161 

231 

ROCHESTER 

94 

112 

FLAGSTAFF 

1 

1 

DODGE  CITY 

219 

319 

SYRACUSE 

94 

115 

UTAH 

PHOENIX 

582 

1160 

goodlano 

102 

145 

MILFORD 

35 

49 

TUCSON 

477 

927 

TOPEKA 

158 

269 

NORTH  CAROLINA 

SALT  LAKE  CITY 

66 

122 

NINSLOW 

222 

331 

WICHITA 

208 

299 

ASHEVILLE 

262 

351 

WENOOVER 

106 

235 

YUMA 

555 

1323 

KENTUCKY 

CAPE  HATTERAS  R 
CHARLOTTE 

312 

373 

423 
538 

VERMONT 

ARKANSAS 

COVINGTON 

240 

341 

GREENSBORO 

345 

486 

BURLINGTON 

85 

68 

FORT  SMITH 

338 

577 

LEXINGTON 

26  0 

364 

RALEIGH 

295 

412 

LITTLE  ROCK 

386 

587 

LOUISVILLE 

277 

392 

WILMINGTON 

381 

586 

VIRGINIA 
LYNCHBURG 

239 

342 

CALIFORNIA 

LOUISIANA 

NORTH  DAKOTA 

NORFOLK 

369 

535 

SAKERSFIELD 

360 

742 

BATON  ROUGE 

509 

979 

BISMARCK 

11 

60 

RICHMOND 

328 

439 

BISHOP 

138 

217 

LAKE  CHARLES 

460 

859 

FARGO 

5 

44 

ROANOKE 

256 

344 

BLUE  CANYON 

14 

28 

NEW  ORLEANS 

462 

907 

WILLISTON 

14 

37 

WALLOPS  ISLAND 

238 

275 

EUREKA  U 

0 

0 

SHREVEPORT 

470 

763 

FRESNO 

241 

456 

OHIO 

WASHINGTON 

LONG  BEACH 

61 

120 

MAINE 

AKRON 

115 

154 

OLYMPIA 

51 

56 

LOS  ANGELES 

29 

59 

CARIBOU 

45 

45 

CINCINNATI  OBS 

234 

35  3 

OUILLAYUTE 

16 

20 

LOS  ANGELES  U 

73 

242 

PORTLAND 

56 

59 

CLEVELAND 

120 

171 

SEATTLE  TACOMA 

55 

74 

MT  SHASTA  R 

28 

36 

Columbus 

155 

213 

SPOKANE 

99 

106 

OAKLAND 

1 

5 

MARYLAND 

DAYTON 

154 

224 

STAMPEDE  PASS  R 

25 

25 

REO  BLUFF 

279 

523 

BALTIMORE 

304 

413 

MANSFIELD 

148 

221 

WALLA  WALLA  U 

223 

289 

SACRAMENTO 

136 

245 

TOLEDO 

101 

151 

YAKIMA 

166 

174 

SANDBERG  R 

20 

65 

MASSACHUSETTS 

YOUNGSTOWN 

101 

128 

SAN  DIEGO 

31 

49 

BLUE  HILL  OBS  R 

101 

119 

WEST  INDIES 

SAN  FRANCISCO 

3 

6 

BOSTON 

156 

176 

OKLAHOMA 

SAN  JUAN  P.R. 

517 

2476 

SAN  FRANCISCO  U 

1 

7 

NANTUCKET 

35 

37 

OKLAHOMA  CITY 

310 

467 

SWAN  ISLAND 

560 

2966 

SANTA  MARIA 

1 

4 

WORCESTER 

98 

120 

TULSA 

312 

526 

STOCKTON 

159 

305 

MICHIGAN 

OREGON 

WES.  VIRGINIA 
BECKLEY 

139 

175 

COLORADO 

ALPENA 

23 

41 

ASTORIA 

4 

5 

CHARLESTON 

277 

363 

ALAMOSA 

1 

1 

DETROIT 

97 

135 

BURNS  U 

35 

40 

ELK  INS 

122 

140 

COLORADO  SPRINGS 

27 

38 

DETROIT  M  WAYNE  CO 

98 

127 

EUGENE 

60 

72 

HUNTINGTON 

255 

336 

DENVER 

44 

79 

FLINT 

48 

61 

MEACHAM 

22 

24 

PARKERSBURG  U 

226 

320 

GRAND  JUNCTION 

124 

231 

GRAND  RAPIDS 

61 

62 

MEDFOPO 

131 

189 

PUEBLO 

141 

209 

HOUGHTON  LAKE 
LANSING 

18 
65 

26 
98 

PENDLETON 
PORTLAND 

183 
102 

226 
115 

WISCONSIN 
GREEN  BAY 

17 

36 

CONNECTICUT 

MARQUETTE  u 

14 

49 

SALEM 

56 

78 

LA  CROSSE 

35 

101 

BRIDGEPORT 

108 

137 

MUSKEGON 

52 

" 

SEXTON  SUMMIT  R 

34 

67 

MADISON 

39 

64 

HARTFORD 

131 

170 

SAULT  STE  MARIE 

7 

10 

PACIFIC  AREA 

MILWAUKEE 

38 

62 

DELAWARE 

MINNESOTA 

JOHNSTON 

483 

2383 

WYOMING 

WILMINGTON 

258 

339 

DULUTH 
INTERNATIONAL  FALLS 

4 
8 

15 
21 

KOROR  R 
KWAJALE  IN 

532 
52  3 

3091 
3120 

CASPER 
CHEYENNE 

18 
12 

30 
26 

OIST.OF  COLUMBIA 

MINNEAPOLIS 

49 

125 

MAJURO 

496 

2927 

LANDER 

19 

32 

WASH  NATL  AP 

367 

542 

ROCHESTER 

24 

63 

PAGO  PAGO 

472 

2908 

SHERIDAN 

15 

25 

ST  CLOUD 

21 

68 

PONAPE  R 

479 

2621 

FLORIDA 

TAGUAC  GUAM  R 

475 

2504 

APALACHICOLA  U 

505 

904 

MISSISSIPPI 

TRUK  MOEN  ISLAND 

503 

2953 

OAYTONA  BEACH 

473 

974 

JACKSON 

465 

778 

WAKE 

510 

2637 

FORT  MYERS 

522 

1320 

MERIDIAN 

417 

681 

YAP  R 

510 

2914 

JACKSONVILLE 

530 

996 

KEY  WEST 

539 

1828 

MISSOURI 

PENNSYLVANIA 

LAKELAND  U 

518 

1160 

COLUMBIA 

195 

305 

ALLENTOWN 

172 

235 

MIAMI 

526 

1675 

KANSAS  CIIY 

188 

318 

ERIE 

61 

95 

ORLANDO 

544 

1206 

ST  JOSEPH 

252 

420 

harrisburg 

235 

309 

TALLAHASSEE 

533 

937 

ST  LOUIS 

246 

356 

PHILADELPHIA 

259 

345 

TAMPA 

521 

1122 

SPRINGFIELD 

216 

324 

PITTSBURGH 

170 

214 

WEST  PALM  BEACH 

471 

1325 

MONTANA 

pittsburgh  u 
scranton 

197 
141 

285 
182 

GEORGIA 

BILLINGS 

34 

63 

WILLIAMSPORT 

157 

217 

ATHENS 

408 

597 

Glasgow 

26 

45 

ATLANTA 

379 

573 

GREAT  falls 

34 

49 

RHODE  ISLAND 

AUGUSTA 

433 

673 

HAVRE 

47 

62 

BLOCK  ISLAND 

52 

60 

COLUMBUS 

446 

729 

HELENA 

18 

19 

PROVIDENCE 

125 

148 

MACON 

445 

719 

KALISPELL 

6 

5 

SAVANNAH 

450 

742 

MILES  CITY 
MISSOULA 

NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 

51 
25 

122 
165 

105 
25 

184 
281 

SOUTH  CAROLINA 
CHARLESTON 
CHARLESTON  U 
COLUMBIA 
GNVLE-SPARTANBURG 

46  5 
474 
405 
344 

577 
750 
683 
496 

NORFOLK 

105 

174 

Data  from  airport  unless  otherwise  specified, 
U  indicates  Urban,  R  indicates  Rural,  sites. 
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z 
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Alabama 

1 

1 

0 

0 

3 

0 

0 

0 

4 

0 

3 

5 

0 

0 

0 

5 

0 

Alaska    • 

Arizona    • 

Arkansas 

0 

0 

4 

6 

1 

10 

6 

5 

0 

0 

3 

0 

California    • 

Colorado 

1 

1 

0 

0 

2 

0 

0 

5 

5 

0 

1 

5 

C 

0 

0 

3 

0 

0 

0 

°4 

C 

Connecticut 

0 

0 

0 

3 

0 

0 

4 

3 

0 

0 

3 

0 

0 

0 

4 

3 

Delaware 

0 

0 

4 

0 

Florida 

9 

7 

0 

0 

3 

0 

0 

0 

6 

0 

0 

2 

6 

1 

0 

2 

0 

0 

0 

2 

0 

Georgia 

° 

0 

'4 

C 

0 

0 

5 

0 

1 

3 

4 

0 

Hawaii    • 

Idaho 

1 

1 

0 

0 

0 

0 

0 

0 

5 

0 

0 

4 

0 

0 

0 

5 

2 

0 

0 

4 

6 

Illinois 

2 

2 

0 

0 

5 

0 

0 

? 

? 

1 

7 

°6 

C 

0 

0 

4 

0 

0 

0 

5 

? 

Indiana 

2 

1 

0 

0 

4 

0 

0 

2 

5 

0 

0 

4 

4 

1 

3 

4 

0 

Iowa 

18 

7 

0 

0 

6 

0 

0 

5 

6 

0 

21 

7 

7 

1 

2 

4 

0 

1 

0 

6 

6 

Kansas 

5 

5 

0 

72 

7 

0 

0 

6 

7 

0 

56 

6 

6 

0 

2 

5 

3 

0 

0 

6 

6 

Kentucky 

0 

0 

? 

? 

2 

6 

°5 

C 

1 

18 

5 

0 

3 

0 

'7 

C 

Louisiana 

0 

0 

3 

0 

0 

0 

4 

3 

Maine 

0 

0 

4 

3 

0 

0 

4 

0 

0 

0 

4 

3 

Maryland 

0 

0 

"S 

C 

0 

1 

°6 

C 

0 

0 

3 

0 

Massachusetts 

0 

0 

0 

2 

0 

3 

5 

0 

0 

0 

5 

0 

0 

0 

5 

3 

Michigan 

2 

2 

0 

0 

5 

0 

0 

0 

5 

3 

5 

5 

0 

1 

0 

5 

0 

Minnesota 

3 

1 

0 

5 

5 

0 

0 

4 

5 

0 

0 

5 

? 

0 

1 

4 

0 

1 

0 

6 

? 

Mississippi 

4 

3 

0 

1 

5 

0 

0 

? 

4 

0 

1 

? 

? 

Missouri 

12 

4 

6 

47 

5 

0 

0 

4 

5 

0 

13 

5 

0 

0 

2 

0 

0 

Montana 

0 

3 

4 

0 

0 

0 

0 

C 

0 

0 

? 

0 

Nebraska 

8 

4 

1 

0 

5 

0 

0 

5 

6 

0 

3 

5 

5 

0 

1 

3 

0 

Nevada 

? 

0 

4 

4 

New  Hampshire 

1 

1 

0 

0 

3 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

5 

4 

New  Jersey 

4 

5 

4 

4 

4 

New  Mexico 

3 

3 

0 

0 

1 

0 

0 

6 

5 

0 

1 

4 

0 

0 

1 

0 

0 

0 

0 

"6 

C 

New  York 

3 

2 

0 

0 

6 

4 

1 

6 

°6 

C 

1 

9 

5 

3 

°6 

C 

North  Carolina 

0 

0 

5 

7 

0 

3 

6 

5 

2 

3 

5 

0 

0 

0 

6 

5 

North   Dakota 

1 

1 

0 

1 

4 

0 

0 

0 

4 

0 

0 

4 

0 

Ohio 

2 

2 

4 

°4 

C 

0 

1 

6 

5 

6 

2 

°5 

C 

Oklahoma 

13 

8 

0 

0 

6 

0 

0 

5 

6 

0 

0 

5 

5 

1 

2 

5 

0 

0 

1 

2 

3 

Oregon 

0 

0 

4 

5 

0 

Few 

4 

5 

2 

0 

6 

4 

0 

s 

5 

5 

Pacific  Area    * 

Pennsylvania 

3 

4 

5 

4 

11 

6 

4 

5 

4 

Puerto   Rico    * 

Rhode    Island    * 

South   Carolina 

0 

0 

0 

5 

0 

1 

3 

2 

2 

0 

5 

0 

South   Dakota 

7 

3 

0 

8 

5 

0 

0 

5 

5 

0 

0 

4 

0 

0 

0 

3 

0 

Tennessee 

1 

1 

0 

0 

4 

0 

0 

°5 

C 

0 

0 

"5 

C 

0 

4 

4 

0 

2 

1 

°7 

C 

Texas 

16 

9 

0 

0 

4 

0 

44 

7 

7 

1 

4 

6 

4 

1 

0 

4 

0 

4 

0 

3 

0 

Utah 

0 

0 

0 

5 

0 

0 

0 

3 

0 

4 

3 

3 

Vermont 

1 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

3 

U.    S.    Virgin   Is.    • 

Virginia 

2 

2 

0 

0 

3 

0 

0 

0 

? 

0 

0 

4 

0 

0 

5 

4 

0 

0 

0 

3 

0 

Washington 

4 

4 

1 

West    Virginia 

0 

0 

4 

? 

0 

0 

4 

0 

0 

0 

3 

0 

0 

0 

5 

0 

Wisconsin 

17 

5 

0 

7 

6 

0 

0 

6 

6 

3 

0 

6 

0 

0 

0 

6 

0 

1 

0 

7 

7 

Wyoming 

2 

2 

0 

0 

0 

1 

4 

2 

0 

Crop  damage 
Includes  crop  damage 
Several 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

Storm  damages  are  placed  In  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  S500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


0 

0 
0 
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Near  record  overflows  occurred  on  tributary  streams 
in  the  lower  Smoky  Hill  River  Basin  in  Kansas  during 
June.  Record  stages  occurred  in  the  headwaters  of 
the  Marais  des  Cygnes  River,  Severe  flooding  occurred 
on  tributary  streams  of  the  Missouri  in  northwestern 
Missouri  where  nearly  200,000  acres  of  farmland  were 
flooded. 

Severe  flash  floods  occurred  on  the  Barren  River  in 
Kentucky  and  on  Salt  Lick  Creek  in  northern  Tennessee. 
Discharge  ratings  on  the  upper  Barren  River  were 
reported  as  the  greatest  of  record. 

ATLANTIC  SLOPE  DRAINAGE 

Heavy  showers  and  thunderstorms  on  the  15th  caused 
some  flash  flooding  in  western  Connecticut  and  central 
New  Hampshire.  The  rainfall  totaled  over  3  inches  in 
about  a  6-hour  period  in  sections  from  southern  Maine 
to  western  Connecticut.  Much  of  the  flooding  was  due  to 
culvert  overflow.  Minor  property  and  road  damage 
resulted. 

Heavy  local  thunderstorms  during  the  night  of  the  23d 
caused  minor  flooding  on  the  Tioughnioga  River  at 
Whitney  Point,  N.  Y. 

Flash  floods  were  reported  in  the  upper  Lehigh  Valley 
in  Pennsylvania  on  the  14th.  Rainfall  in  excess  of  4 
inches  was  recorded  from  Freeland  eastward  to  Long 
Pond,  Pa.,  where  flooding  and  some  road  washouts 
occurred  during  the  evening  of  the  14th  and  the  morning 
of  the  15th.  A  severe  thunderstorm  on  the  23d  caused 
flash  flooding  over  a  wide  area  from  the  southern 
sections  of  Philadelphia,  Pa.,  eastward  to  theWoodbury- 
Berlin  area  of  central  New  Jersey.  The  Weather  Bureau 
at  Philadelphia,  Pa.,  reported  1.27  inches  of  rain  in 
10  minutes.  Heavy  rains  occurred  again  on  the  morning 
of  the  25th  with  2.09  inches  of  rain  in  2  hours.  Localized 
flash    flooding    occurred    during    the    predawn    hours. 

A  series  of  thunderstorms  from  the  13th  through  the 
16th  caused  a  one-foot  overflow  of  Tunkhannock  Creek 
at  Dixon,  Pa.,  on  the  15th.  The  total  precipitation  during 
this  period  was  5.98  inches.  The  Tunkhannock  crested 
at  Dixon  after  2.52  inches  of  this  total  fell  on  the 
15th. 

Heavy  thunderstorms  in  the  Greensboro,  N.  C,  area 
during  the  afternoon  of  the  15th  caused  flooding  of  the 
main  stems  of  North  Buffalo  and  South  Buffalo  Creeks. 
Some  of  the  major  tributaries  also  flooded,  although  the 
smaller  tributaries  were  not  generally  at  flood  stage. 
Property  damage  was  estimated  at  $1.3  million. 

Locally  heavy  thundershowers  caused  the  Lumber  River 
at  Lumberton,  N.  C,  to  rise  above  flood  stage  on  the 
9th.  Continued  scatteredthundershowerskept  the  Lumber 
River  above  flood  stage  until  July  17.  The  highest 
stage  reported  (13.0  ft.)  occurred  on  June  18  and  was 
5  ft.  above  flood  leveL  The  flooding  on  the  Little  Pee 
Dee  River  at  Galivants  Ferry,  S.  C,  on  the  18-30th 
was  due  to  scattered  thundershowers  from  the  11th  to 
the  15th.  The  Edisto  River  at  Givhans  Ferry,  S.  C, 
continued  in  flood  from  May  23  to  June  3.  Flood  damage 
was  minor. 

Light  flooding  occurred  on  the  Satilla  River  near 
Atkinson,  Ga.,  from  May  30  to  June  7.  The  crest  on  June 
1  was  2.3  ft.  above  flood  stage. 

MISSISSIPPI  SYSTEM 

Upper    Mississippi    Basin.--June    was    a    cold    month 

in  the  Upper  Mississippi  Basin  above  Guttenberg,  Iowa, 

with   temperatures    4°    to    8°    below  normal.    The  first 

three  weeks  were  dry,  although  quite  cloudy  with  light 


day-to-day  precipitation. 

The  dry  period  ended  late  on  the  22d  and  early  on 
the  23d  when  rain  began  falling  over  southern  Min- 
nesota, northern  Iowa,  and  central  and  eastern  Wis- 
consin. The  rains  on  the  22- 23d  had  barely  soaked  into 
the  ground  when  2  to  5  inches  of  rain  fell  over  northern 
Iowa  and  southwestern  Minnesota  early  on  the  25th. 
The  rains  continued  to  the  26th  with  additional  rain  of 
2  to  5  inches  in  southeastern  Minnesota,  northern  Iowa, 
and  central  and  eastern  Wisconsin  on  the  27th.  Run- 
off was  greatest  along  the  Root  River  in  southeastern 
Minnesota,  the  upper  Iowa  in  northeast  Iowa,  and  the 
Black  and  Wisconsin  Rivers  in  central  Wisconsin. 
Little  or  no  damage  resulted  from  the  minor  flooding 
on  the  Root,  upper  Iowa,  and  Wisconsin  Rivers. 

Widespread  heavy  showers  on  the  25- 29th  caused  flood- 
ing on  the  Turkey,  Maquoketa,  and  Wapsipinicon  Rivers 
in  Iowa  and  on  the  Pecatonica  River  in  Wisconsin. 
Many  stations  reported  over  2  inches  of  rain  on  the 
26th  and  27th.  Darlington,  Wis,,  recorded  6.35  inches 
in  4  hours  on  the  29th.  The  Wapsipinicon  and  the  Peca- 
tonica at  Martintown,  Wis.,  were  still  rising  at  the  end 
of  the  month. 

Frequent  and  heavy  rains  during  June  over  the  north- 
east quadrant  in  Iowa  and  adjacent  areas  caused  con- 
siderable flooding  in  the  Iowa-Cedar  and  Skunk  River 
Basins.  Crest  stages  in  the  upper  Cedar  were  higher 
than  during  the  1969  spring  flood.  The  crest  at  Water- 
loo, Iowa,  was  the  3d  highest  crest  of  record,  ex- 
ceeded only  in  1961  and  1965. 

Missouri  Basin.--Heavv  precipitation  during  the  latter 
half  of  June  caused  local  flooding  on  East  Gallatin  River 
and  Sourdough  Creek  in  the  Zortman,  Mont.,  area  during 
the  last  week  in  June,  Several  mountain  roads  and 
metal  culverts  were  washed  out. 

The  James  River  at  Columbia  and  Stratford,  S.  Dak., 
continued  above  flood  stage  through  June.  At  the  end 
of  the  month,  it  was  0,8  ft.  above  flood  stage  at  Columbia 
and  a  little  over  1  ft.  above  flood  stage  at  Stratford, 
Thunderstorms  on  the  2 8- 29th  caused  flooding  on  the 
Rock  River  in  Iowa.  Rainfall  amounts  up  to  6.5  inches 
were  reported  in  the  upper  reaches  in  southwestern 
Minnesota,  At  Rock  Rapids,  Iowa,  the  river  rose  about 
6.5  ft.  above  flood  stage  and  5  ft.  over  flood  stage  at 
Rock  Valley,  Iowa,  on  the  29th  and  30th.  Dikes  used 
during  the  spring  snowmelt  flood  alleviated  urban  flood- 
ing.    Minor  damage  resulted  to  parks  near  the  river. 

Heavy  rains  during  the  night  of  the  24-25th  in  the 
Little  Sioux  Basin  in  Iowa  caused  flooding  in  the  upper 
and  middle  reaches  during  the  latter  part  of  June  and 
early  July,  The  rainfall  amounts  averaged  about  3 
inches  with  the  greatest  falls  of  near  5  inches  between 
Cherokee  and  Peterson,  Iowa.  Damage  was  slight  and 
confined  mostly  to  debris  over  some  low  places  on 
roads  from  Cherokee  to  Correctionville,  Iowa. 

Heavy  rains  during  the  early  morning  hours  of  the  25th 
caused  flash  flooding  and  light  to  moderate  lowland  flood- 
ing in  the  Elkhorn  Basin  in  Nebraska.  Rainfall  amounts 
which  ranged  up  to  4  to  5  inches  in  about  6  hours  caused 
flash  flooding  on  Union,  Battle,  South  Logan,  and  Taylor 
Creeks.  Light  to  moderate  lowland  flooding  occurred 
on  the  North  Branch  Elkhorn  from  Pierce,  Nebr., 
downstream  to  the  diversional  channel  at  Norfolk, 
Nebr.,  and  on  the  Elkhorn  River  in  the  Norfolk  and 
Scribner  vicinities. 

Minor  local  flooding  occurred  in  the  South  Platte 
River  in  the  Denver,  Colo.,  metropolitan  area  from 
a   severe  thunderstorm  during  the  afternoon  of  the  8th. 
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Severe  flooding  occurred  In  some  of  the  underpasses 
along  Interstate  Highway  25  because  of  hall-clogged 
drains.  Numerous  automobiles  were  trapped  In  the 
underpasses  that  were  completely  filled  with  water. 
Unofficial  precipitation  amounts  up  to  4  Inches  were 
reported  during  the  storm.  General  showers  continued 
over  eastern  mountain  slopes  and  plains  of  the  South 
Platte  drainage  through  the  17th.  Most  of  this  pre- 
cipitation resulted  In  runoff  since  Denver  Water  Board 
reservoirs  and  others  had  been  filled  by  heavy  rains  In 
May.  The  South  Platte  above  Denver,  Colo.,  rose  slowly 
to  a  crest  below  flood  stage  on  the  19th  and  20th.  Ex- 
tensive flooding  occurred  In  the  drainage  below  Denver 
the  following  week.  This  flooding  was  due  to  heavy 
flows  from  the  St.  Vrain,  Big  Thompson,  and  Cache 
La  Poudre  Rivers. 

Near  record  overflows  developed  on  tributary  streams 
In  the  lower  Smoky  Hill  River  Basin  In  Kansas.  Lyon 
Creek  near  Woodbine,  Kans.,  crested  13.74  ft.  above 
flood  stage  on  the  12th.  This  was  the  second  highest 
stage  of  record  and  had  been  exceeded  only  In  October 
1967  when  It  reached  a  stage  of  31.50  ft.  Turkey  Creek 
near  Abilene,  Kans.,  which  crested  11.5  ft.  above 
flood  stage,  on  the  12th  had  a  recurrence  Interval  of 
10  years  by  USGS  data.  In  the  Kansas  River  Basin, 
stages  on  the  Wakarusa  River  near  Lawrence,  Kans., 
exceeded  flood  stage  by  7.3  ft.  on  the  27th.  This  stage 
had  been  exceeded  materially  in  June  1967  by  0.6  ft. 
and  by  the  record  crest  of  31.59  ft.  in  July  1951  by 
1.3  ft.  Major  flooding  occurred  on  the  Marais  des 
Cygnes  River  In  Kansas.  Record  stages  were  reached 
in  the  headwaters  at  Reading,  Kans.,  with  a  crest  of 
27.5  ft.  on  the  27th.  This  was  9.5  ft.  above  flood  stage 
and  0.7  ft.  above  the  previous  highest  stage  of  record 
(26.80  ft.)  In  Oct.  1967.  Crests  along  the  main  stem 
which  ranged  from  5  ft.  to  as  much  as  11  ft.  above  flood 
stage  at  Osawatomie,  Kans.,  have  been  rather  Infrequent. 
Dragoon  Creek  near  Burlingame,  Kans.,  approached 
record  levels  on  the  27th.  Damages  were  heavy  due  to 
the  lateness  of  the  season  and  consequent  crop  losses. 

Rainfall  over  most  of  the  State  of  Missouri  was  well 
above  normal  during  June.  The  ground  became  saturated 
by  midmonth  and  by  the  end  of  June  runoff  was  ex- 
cessive. Heavy  rainfall  continued  the  entire  period 
after  the  22d.  Flooding  became  general  when  3  to  4 
inches  of  rain  occurred  in  less  than  24  hours.  Flooding 
was  the  most  severe  In  the  northwestern  quadrant 
where  nearly  200,000  acres  of  farmland  were  flooded 
and    damages    were    estimated    at    over    $13    million. 

Ohio  Basin. --Locally  heavy  thunder  showers  caused 
some  overflow  of  small  creeks  in  Boone  and  Raleigh 
Counties  in  West  Virginia  In  the  Coal  River  Drainage 
during  June. 

Excessive  rainfall  in  a  matter  of  a  few  hours  on  the 
23d  caused  flash  flooding  on  the  Barren  River  at 
Bowling  Green,  Ky.,  on  the  24-26th.  The  crest  on  the 
24th  was  13.8  ft.  above  flood  stage.  Discharge  ratings 
on  the  upper  Barren  River  were  reported  as  the  greatest 
of  record  by  the  USGS  and  are  regarded  as  greater 
than  those  likely  to  occur  (on  the  average)  once  in 
50  years.  Several  feeder  streams  which  flow  northward 
Into  the  Barren  River,  such  as  Big  Trammel  and  Little 
Tramell  Creeks  In  northern  Sumner  County  were  flooded. 
Flood  damage  In  Macon  and  surrounding  counties  was 
the  result  of  rampaging  small  feeder  streams,  most  of 
which  flow  northward  into  the  Barren  River. 

Damaging  flooding  occurred  In  extreme  northern  Ten- 
nessee from  torrential  rains  on  the  23d.  Rainfall  reports 
(unofficial)  were  estimated  at  about  10  Inches  in  the 
Salt    Lick    Creek     Basin   in   the    southern   part   of  Red 
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Boiling  Springs.  Torrential  rains  during  a  6-hour 
period  exceeded  the  estimated  6-hour,  50-year  storm 
total  at  most  places  In  the  Immediate  storm  area. 
Rain  continued  most  of  the  night  and  before  dawn  on 
the  23d,  Salt  Lick  Creek  emptied  such  a  torrent,  that 
a  wall  of  water  5  to  7  feet  in  height  came  swirling 
and  crushing  through  the  town.  Houses,  automobiles, 
street  pavement,  and  small  buildings  were  swept  down- 
stream like  children's  toys  in  a  drainage  ditch.  The 
water  was  still  3  to  4  feet  higher  than  most  bridges 
remaining  In  Boiling  Springs.  By  about  midday,  most 
of  the  water  had  receded.  Property  damage  in  Red 
Boiling  Springs  was  estimated  in  excess  of  $2  million. 

Minor  flooding  occurred  on  the  White  River  at  Ander- 
son, Ind.,  on  the  25th.  The  Skillet  Fork  at  Wayne  City, 
in.,     crested    3.2    ft.     above    flood    stage    on   the  24th. 

Heavy  rain  on  the  22d  to  the  24th  caused  some  flash 
flooding  of  the  smaller  tributaries  of  the  Cumberland 
River  In  the  North  Springs,  Tenn.,  area.  The  Red 
River  at  Port  Royal,  Tenn.,  crested  0.2  foot  below 
flood  stage  on  the  25th.  Damage  was  light  and  confined 
to  farmlands. 

Rainfall,  averaging  4  inches  in  the  headwaters  of  the 
French  Broad  River  late  on  the  15th  and  early  on  the 
16th,  caused  minor  flooding  at  Rosman,  N.  C.  The 
crest  on  the  15th  was  1.6  ft.  above  flood  stage.  No 
flooding  occurred  at  downstream  points. 

Arkansas  Basin. --Light  to  moderate  flooding  occurred 
on  the  Whitewater  and  Walnut  Rivers  in  Kansas  on  the 
24th  and  25th.  The  first  flooding  since  August  1968 
occurred  on  the  Chikaskia  River  at  Blackwell,  Okla., 
on  the  24-26th.  The  Cimarron  River  at  Dover,  Okla., 
reached  bankfull  stage  on  the  18th.  Bird  Creek  crested 
about  10  feet  above  flood  stage  at  Avant,  Okla.  This 
was  the  highest  stage  reported  at  this  point  since 
September  1961.  Downstream  the  crests  ranged  from 
1  1/2  to  3  ft.  above  flood  stage.  Brief  flash  flooding 
occurred  on  Red  Rock  Creek  west  of  Red  Rock,  Okla., 
on  the  18th. 

The  Dunlap-Bushong,  Kans.,  area  in  the  upper  Neosho 
Basin  and  the  Elk-Diamond  Springs  area  In  the  Cotton- 
wood Basin  are  part  of  a  4-county  area  in  which  several 
unofficial  10- inch  rains  were  reported  during  the  evening 
of  the  26th.  The  resulting  flooding  extended  downstream 
to  John  Redmond  Reservoir  and  was  rather  extensive 
and  locally  severe.  Damages  along  the  Little  Caney  and 
Caney  Rivers  were  estimated  at  $85,000  and  along  Bird 
Creek  at  $44,000. 

Heavy  rains  in  the  Texas  and  Oklahoma  Panhandles 
early  onthemorningof  the  11th  caused  the  North  Canadian 
River  to  rise  above  flood  stage  at  Woodward,  Okla., 
on  the  12th  and  at  Selling,  Okla.,  on  the  13th.  The  crests 
on  the  13th  and  14th  were  1.3  and  1.0  ft.,  above  flood 
stage.  No  significant  damages  occurredfrom  the  bottom- 
land flooding.  Heavy  thunderstorms  moving  across 
southwestern  and  central  Oklahoma  during  the  night  of 
the  13- 14th  caused  brief  local  flooding  of  some  small 
creeks  and  tributaries. 

Minor  flooding  occurred  along  the  main  stem  of  the 
Arkansas  River  In  the  reach  from  Arkansas  City,  Kans., 
to  Ralston,  Okla.,  a  distance  of  108  miles.  Damages, 
If  any,  were  insignificant. 

Red  Basin.  —  Two-  to  3-inch  rains  over  the  Ouachita 
1st    and    2d    caused    minor   flooding  at 
on    the    2d.     No    damage    resulted 


Basin    on    the 
Arkadelphia,     Ark., 
from  the  overflow. 


WEST  GULF  OF  MEXICO  DRAINAGE 
The    Sabine    River    receded   within    its    banks    In    the 
reach   from  Mlneoia  to  Longview,   Tex.,  on  June  2-5. 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS -Continued 


Minor  flooding  occurred  on  the  Neches  River  at 
Beaumont,  Tex.,  on  the  1st  and  again  on  the  4th  to  the 
13th.    The  crest  on  the  9th  was  0.5  ft.  above  flood  stage. 

Flooding  on  the  lower  Trinity  at  Liberty,  Tex.,  continued 
from  May  7  to  June  11.  The  crest  on  May  27  was  nearly 
5  feet  above  flood  stage.  At  Moss  Bluff,  Tex.,  the  Trinity 
continued  in  flood  from  Feb.  21  to  June  27.  The  highest 
crest  (4.2  ft.  above  flood  stage)  occurred  on  May 
28-30. 

The  San  Jacinto  continued  over  the  top  of  the  spillway 
at  Lake  Houston,  Tex.,  from  Dec.  1  to  June  16.  The 
highest  crest  (2.2  ft.  above  the  spillway)  occurred  on 
Feb.  23.  The  crest  during  June  was  0.25  foot  above 
spillway  elevation  on  the  5th  and  6th. 

Heavy  rains  up  to  6  inches  on  the  2d  to  the  3d  caused 
extensive  flooding  on  Turkey  Creek  above  Crystal  City, 
Tex.,  and  minor  flooding  below.  Chapparosa  Creek, 
a  tributary  of  Turkey  Creek,  was  reported  highest  In 
several  years.  Minor  damage  was  caused  by  soil 
erosion  and  breaks  on  terraces. 

Great  Basin. --Following  one  of  the  driest  springs 
(March-May)  of  record,  June,  in  sharp  contrast,  was 
exceptionally  wet  from  the  Rocky  Mountains  westward 
across  the  Great  Basin,  including  the  northern  mountains 
in  New  Mexico  and  Arizona.  In  northern  Utah,  10 
stations  reported  maximum  June  monthly  totals  (some 
with  nearly  100  years  of  record)  and  several  more 
were  the  second  wettest. 

Heavy  rain  (0.90  inch  in  30  minutes)  in  downtown 
Salt  Lake  City  on  the  16th  caused  street  flooding  as 
drainage  systems  could  not  handle  the  runoff.  Traffic 
was  halted  briefly  and  a  few  business  houses  and 
basements  were  flooded.  No  damage  of  any  consequence 
was  reported. 

Minor   flooding   occurred  on  Grove  and  Battle  Creek 
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east  of  Pleasant  Grove,  Utah,  on  the  17th.  Some  damages 
resulted  to  roads  and  one  residence. 

PACIFIC  SLOPE  DRAINAGE 

The  San  Joaquin  River  at  Vernalis,  Calif.,  was  one 
foot  above  danger  level  on  June  1.  It  continued  to  rise 
during  the  month,  cresting  1.4  ft.  above  danger  level 
on  the  11th.  The  river  dropped  below  the  danger  level 
on  the  16th  and  by  the  end  of  the  month  was  6  ft.  below 
this  level.  The  levee  breaks  on  the  Stanislaus  River 
continued  to  cause  flooding  of  Reclamation  District 
2031,   but  the  flooded  area  decreased  as  the  river  fell. 

A  considerable  portion  of  Sherman  Island  remained 
under  water  at  month's  end  with  evaporation  gaining 
on  the  pumps  at  removing  water  from  this  area.  Some 
planting  has  been  done  on  the  dry  portion  of  the  island. 
Replanting  of  orchards  and  asparagus  will  await  complete 
drying  out  of  the  island.  Bypass  Islands  are  back  to 
normal  farm  operations. 

Severe  thunderstorms  in  the  Cascade  Mountain  areas  in 
Oregon  on  the  evening  of  the  4th  caused  flash  flooding. 
The  town  of  Ashland,  Oreg.,  suffered  the  greatest 
damage  in  the  form  of  mud  and  rock-  filled  streets, 
flooded  stores,  flooded  streets,  downed  trees,  disrupted 
communications,  and  loss  of  power. 

Hot,  dry  weather  during  the  first  3  weeks  of  June 
caused  significant  snowmelt  runoff  in  the  northern 
Columbia  Basin.  The  Kootenai  River  at  Bonners  Ferry, 
Idaho,  crested  at  30.15  ft.  (flood  stage,  31  ft.)  on  the 
8th,  exceeding  the  previous  high  of  29.9  ft.  recorded 
on  May  25.  Other  tributary  streams  which  equalled  or 
exceeded  peak  flows  recorded  a  month  earlier  were 
Lake  Chelan  on  the  5th  and  Wenatchee  River  at  Peshastin, 
Wash.,  on  the  6th. 
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FLOOD  STAGE  DATA 


(All  dates  In  June  unless  otherwise  specified) 


River  and  stdtion 


HUDSON  BAY  DRAINAGE 

Red  River  of  the  North  Basin 

iouris:   Bantry  (nr) ,  N.  Dak. 

Westhope  (nr) ,  N.  Dak. 

ATLANTIC  SLOPE  DRAINAGE 

rioughnloga:   Whitney  Point,  N.  Y. 

\tnkhannock  Creek;   Dixon,  Pa. 

rape  Fear:   Lock  No.  2, 

Ellzabethtown,  N.  C. 

.umber :   Lumbert on ,  N ,  C. 

.Ittle  Pee  Dee:   Galivants  Ferry, 
S.  C. 
idlsto:   Givhans  Ferry,  S.  C. 

iatilla:   Atkinson  (nr) ,  Ga, 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

toot:   Hokah  (nr) ,  Minn. 

Jpper  Iowa:   Dorchester  (nr) ,  Iowa 
(Isconsln:   Portage,  Wis. 
^irkey:   Garber,  Iowa 
laquoketa:   Maquoketa,  Iowa 
rapsiplnicon;   Independence,  Iowa 

DeWltt,  Iowa 
>ecatonlca:   Darlington,  Wis. 

Martlntown,  Wis. 
ihell  Rock:   Marble  Rock,  Iowa 

Shell  Rock,  Iowa 
tlack  Hawk  Creek:   Hudson,  Iowa 
>dar:   Charles  City,  Iowa 

Janesville,  Iowa 
Waterloo,  Iowa 

[owa:   Marshalltown,  Iowa 
Skunk:   Ames,  Iowa 

Oskaloosa,  Iowa 

'est  Fork  Des  Moines: 

Esthervllle,  Iowa 

Humbolt,  Iowa 

last  Fork  Des  Moines:   Burt,  Iowa 
Joone:   Webster  City,  Iowa 
iorth  Raccoon:   Jefferson,  Iowa 

)es  Moines:   Boone,  Iowa 


alt: 


Des  Moines    (SE   14th) , 
Iowa 
New   London,    Mo. 


31g   Muddy:      Murphysboro,    111. 

Missouri   Basin 
rames:       Columbia,    S.    Dak. 

Stratford,    S.    Dak. 
Rock:      Rock  Rapids,    Iowa 
Rock   Valley,    Iowa 
Little   Sioux:       Spencer,    Iowa 

Linn  Grove,    Iowa 

Peterson,  Iowa 
Cherokee,  Iowa 
Correct ionvllle , Iowa 


Flood 
stage 


17 
19 


Above  flood  stages 
-dates 


Apr. 
Apr. 


May 
May 


Apr. 


Jul. 
Jul. 
Jul. 

Jul. 
Jul. 


Jul. 
Jul. 
Jul. 


Jul.       15 
30 

10 

Jul.         4 

Jul.         1 
Jul.         6 


Jul. 

Aug. 
Jul. 
Jul. 

Jul. 
Jul. 


Cl«8t« 


Stage 


13.8 
17.6 

12.2 
10.0 
20.9 

#13.0 
#9.7 
12.9 
15.3 


47.4 
46.8 

16.0 
18.1 
18.3 

E23.0 

16.3 

15.8 

12.3 

19.2 

21.5 

E9.6 

15.5 

14.8 

15.9 
17.9 


20.15 
20.1 

19.4 

11.3 

16.3 
16.8 
16.7 


11.3 
10.0 


12.9 
11.1 


10.9 
12.9 


13.2 
23.7 


21.8 
22.65 


16.4 
17.1 

18.2 

15.6 

16.0 

10.3 
14.4 

16.4 
17.2 

16.1 

20.4 

19.8 


May 
Apr. 


Jul. 
Jul. 


Jul. 
Jul. 


Jul. 
Jul. 


Jul. 
Jul. 


Apr. 
Apr. 


Apr. 


Rivei  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

North  Branch  Elkhorn: 

Pierce  (nr) ,  Nebr. 

12 

25 

26 

13.5 

25 

Hadar  (nr) ,  Nebr. 

12 

25 

26 

14.5 

25 

Elkhorn:   Norfolk,  Nebr 

10 

25 

26 

E10.5 

25 

Little  Platte:   Smlthville,  Mo. 

24 

22 

23 

26.85 

22 

Turkey  Creek:   Abilene  (nr),Kans. 

IS 

12 

12 

26. S 

12 

Lyon  Creek:   Woodbine  (nr) ,  Kans. 

17 

12 
22 

12 
22 

30.7 
23.9 

12 
22 

Clarks  Creek:   Junction  City  (nri 

Kans. 
Wakarusa  Creek:   Lawrence  (nr) , 

16 
23 

12 

27 

12 
28 

18.05 
30.3 

12 
27 

Kans. 
Stranger  Creek:   Easton,  Kans. 

15 

27 

27 

16.45 

27 

Tonganoxie  (nr) , 
Kans. 

22 

22 

27 

23 
27 

25.35 
23.8 

27 
27 

Blue:   Kansas  City  (Bannister  Rd) 

Mo. 
Grand:   Sumner,  Mo, 

21 
26 

26 

22 

27 
30 

Jul. 

27 

23 
28 
16 

33.2 

26.2 
27.7 
35.9 

27 

23 

27 

Jul.    12 

Brunswick,  Mo. 

12 

27 

Jul. 

17 

16.85 
21.0 

29 

Jul.    12 

Charlton:   Prairie  Hill  (nr) ,  Mo. 

15 

30 

Jul. 

1 

17.5 

30 

Lamine:   Clifton  City,  Mo. 

19 

22 
29 

26 
29 

27.7 
20.0 

23 
29 

Blackwater:   Valley  City,  Mo. 

20 

15 
22 
27 

Jul. 

2 
15 
25 

6 

28.0 

23.35 

30.5 

29.8 

30.5 

2 
15 
23 
27 

3 

Blue  Lick,  Mo. 

25 

23 

Jul. 

7 
14 

29.7 
34.4 

5 
Jul.     5 

Dragoon  Creek:   Burllngame  (nr) , 
Kans. 

Pottawatomie  Creek:   Garnett  (nr^ 
Kans. 

15 
26 

27 

24 

26 

27 

24 
26 

21.0 

27.45 
27.5 

27 

24 
26 

Lane,  Kans, 

23 

25 

28 

*26.5 

27 

Little  Osage:   Horton  (nr) ,  Mo. 

23 

2 

3 

23.8 

2 

Big  Creek:   Blalrstown,  Mo. 

20 

1 
22 
26 

3 
25 

V 

22.5 
23.3 
23.1 

2 
23 
28 

South  Grand:   Brownington,  Mo. 

19 

24 

Jul. 

6 

28.8 

26 

Urich,  Mo. 

22 

22 

29 

24.95 

25 

Marais  des  Cygnes:   Reading  (nr) , 
Kans. 

18 
9 

24 
27 

24 
27 

19.5 
27,5 

24 
27 

Melvern.Kans. 

23 

24 
27 

24 
28 

23.75 
28.4 

24 
27 

Owenemo.Kans. 

28 

24 

29 

32.3 
34.25 

24 
28 

Ottawa,  Kans. 

27 

25 

30 

#31.7 
34.6 

26 
27 

Osawatomle, 

Kans. 
LaCygne.Kans. 

28 
25 

24 
24 

Jul. 
Jul. 

4 
6 

38.9 
32.3 

28 
29 

Trading  Post, 
Kans. 
Kansas-Missouri  State 

Line,  Mo. 
Osage:   Schell  City,  Mo. 

24 
25 
25 

25 

25 

2 
24 

Jul. 
Jul. 

6 

y 

6 
13 

29.95 

#32.2 

28.6 
32.1 

30 
30 

4 

Jul.     6 

Missouri:   Rulo,  Nebr. 

17 

28 

28 

17.4 

28 

St.  Joseph,  Mo. 

17 

27 

29 

18.1 

28 

Lexington,  Mo. 

22 

27 

30 

24.9 

29 

Waver ly.  Mo. 

18 

23 
27 

Jul. 

23 
4 

18.6 
22.2 

23 
28 

Glasgow,  Mo. 

25 

27 

Jul. 

4 

27.2 

29 

Boonvllle,  Mo. 

21 

28 

Jul. 

6 

24.0 

Jul.     4 

Jefferson  City,  Mo. 

23 

24 

29 

Jul. 

25 

15 

23.9 
26.7 

25 
Jul.    12 

Hermann,  Mo. 

21 

23 

Jul. 

17 

27.65 

Jul.    12 

St.  Charles,  Mo. 

25 

24 
29 

Jul. 

26 
18 

E27.5 
31.3 

25 

Jul.    14 

Ohio  Basin 

Barren:   Bowling  Green,  Ky. 

28 

24 

26 

41.8 

24 

Green:   Lock  4,  Woodbury,  Ky. 

33 

24 

27 

40.1 

26 

FLOOD  STAGE  DATA 


(All 

dates   in  June  unl 
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River  and  station 

Flood 
stage 

Above  Qood  atagea 
-datei 

Great* 

From— 

To- 

Stage 

Date 

MISSISSIPPI    SYSTEM 

Ft 

Ft 

Green:      Lock   2,   Calhoun,   Ky, 

23 

27 

30 

24.0 

28 

Wtiite;      Anderson,    Ind. 

10 

25 

25 

10.2 

25 

Skillet   Fork:      Wayne  City,    111. 

15 

23 

26 

18.2 

24 

Frencti  Broad;      Rosman,    N.   C. 

8 

15 

15 

9.6 

15 

Arkansas  Basin 

Wliitewater:      Towanda,   Kans. 

22 

24 

24 

#24.0 

24 

Walnut:      El  Dorado,    Kans. 

18 

24 

24 

18.15 

24 

Augusta,    Kans. 

23 

24 

25 

29.85 

25 

Arkansas  City,   Kans. 

18 

24 

24 

18.0 

24 

Chikaskla:      Blackwell,   Okla. 

26 

24 

26 

30.5 

25 

Cimarron:      Dover,  Okla. 

17 

18 

18 

#17.0 

18 

Little  Caney;      Copan,   Okla. 

21 

May        31 
24 

4 
27 

22.5 
23.0 

2 
25 

Caney:      Ramona,   Okla. 

27 

24 

29 

29.65 

27 

Bird  Creek:      Avant ,   Okla. 

16 

27 

27 

26.0 

27 

Sperry,    Okla. 

21 

25 
27 

25 
29 

22.0 
24.3 

25 
29 

Owasso,   Okla. 

24.5 

26 
28 

26 
30 

#24.55 
#26.0 

26 
29 

Virdigris:      Altoona,    Kans. 

23 

1 

1 

23.2 

1 

Cottonwood:      Cottonwood  Falls, Kans. 

9 

26 

27 

16.2 

27 

Plymoutti    (nr)  ,    Kans. 

28 

1 
27 

1 
28 

#31.35 
#34.0 

1 
27 

Emporia    (nr) ,    Kans. 

20 

28 

30 

25.1 

28 

Neostio:      Americus    (nr)  ,   Kans. 

26 

27 

28 

29.7 

27 

Neostio  Rapids,   Kans. 

22 

27 

30 

27.0 

28 

lola    (nr) ,    Kans. 

20 

1 

2 

#20.6 

1 

Chanute    (nr) ,  Kans. 

24 

1 

2 

#25.15 

1 

Parsons    (nr),   Kans. 

22 

2 

2 

#23.7 

2 

otherwise  specified) 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest  * 

From— 

To- 

Stage 

Date 

MISSISSIPPI    SYSTEM 

Ft 

Ft 

Neostio:      Oswego,    Kans. 

17 

2 

4 

20.0 

3 

Commerce,    Okla. 

15 

2 
24 

5 
26 

16,8 
16.8 

4 
25 

Nortli  Canadian:      Woodward,    Okla. 

10 

12 

13 

11.3 

13 

Selling,    Okla. 

11 

13 

14 

12.0 

14 

Arkansas:      Arkansas   City,    Kans. 

16 

24 

24 

17.4 

24 

Ponca  City,   Okla. 

914 

25 

25 

914.5 

25 

Ralston,    Okla. 

16 

27 

27 

16.5 

27 

Red  Basin 

Ouachita:      Arkadelphia,   Ark. 

17 

2 

2 

17.9 

2 

WEST   GULF  OF  MEXICO  DRAINAGE 

Sabine:      Mlneola,    Tex. 

14 

May 

7 

2 

19.5 

May 

9 

Gladewater,    Tex. 

26 

May 

11 

3 

36.2 

May 

14 

Longview,    Tex. 

25 

May 

14 

5 

32.9 

May 

17 

Neches:      Beaumont,    Tex. 

5 

1 
4 

1 
13 

5.0 
5.5 

1 
9 

Trinity:       Liberty,    Tex. 

24 

May 

7 

11 

28.7 

May 

27 

Moss  Bluff,   Tex. 

4 

Feb. 

21 

27 

7.2 
7.8 
8.1 
8.2 

Feb. 
Mar. 
Apr. 21 
May   28 

28 

24 

-22 

-30 

San   Jacinto:      Lake   Houston,    Tex. 
PACIFIC   SLOPE  DRAINAGE 

44.5 

Dec. 

1 

16 

45.3 
44.8 
46.7 
46.2 
45.9 
44.75 

Dec. 
Jan. 17 
Feb. 
Mar. 
Apr. 

3 

-19 

23 

19 

16 

5-6 

San  Joaquin:      Vernalis,    Calif.             29          May 

*  Provisional 

#  Highest    stage   observed 
b     Barikfull   stage 

E      Estimated 

Exceeded  previous  maximum  stage  of   record 

1/  Continued  at    end   of  month 

18 

16 

30.0 
30.35 

May 

30 
11 

RAWINSONDE  DATA 

Average  monthly  voluei 


AL»AMV<    N. 
1004    M> 


itPUOuERlUE/    N 


13U    V 


16 
120 
5S6 

1<013 

l<997 
2<926 
3<0'2 
3>6«1 
k,332 
9<(]13 
5.757 
6<S55 
7j«35 
6<<>CI2 
9j<iS2 
10.713 
12.U0 
13.00« 
13.977 
15.123 
16.519 
17.918 
18.761 
19.740 
20.908 
22.390 
2<i.222 
25.421 
26.906 
2e.S<>6 
31.646 


19.9 

15,0 
13.9 
11.1 
8,6 
6,4 
3,9 
1.3 
-2,4 
-6,3 
■10,8 
•16,4 
■22.4 
•29.6 
■37,8 
■47,3 
■95,8 
■97,7 
■97,6 
■98,8 
■  99,8 
■98,2 
■97,1 
•  95,3 
■93,7 
■92,0 
•49,7 
■47,6 
■49,0 
■40.9 
■34.9 


9,2 

6,7 


-4,6l2» 
-9.1    26 


-21,0 
-26,2 


■31 

■36,0 
■43,r26 
•49.1126 
26 
26 
26 
26 
26 
26 
26 
29 
19 
10 
10 
09 
0« 
09 
09 
10 


10,3 
12,0 
12,8 


1.619 

64 

5f9 

9e6 

1.479 

1.997 

2.542 

3.121 

3.729 

4.376 

5.064 

5.810 

6.615 

7.499 

C.470 

9.554 

10.7B9 

12.242 

13.091 

14.057 

16.197 

16,551 

17. •(U 

18.737 

19,698 

20.048 

22,27i 

24,134 

25.330 

26.807 

26.73C 

31.512 

34.002 


17,0 
13,6 
9,5 
4,9 
-,2 
-5,4 
-10,2 
•14.7 
•21.2 
•2h,9 
•37,3 
•46.5 
•54.5 
•  57.9 
.40.0 
•62.9 
•65.4 
•63.9 
-61.3 
-99.3 
•56.7 
-54.1 
•50.9 
-48.3 
-46.3 
-41.9 
-37,3 
-34,2 


-19,1 
-26,2 
-33,1 

-37,9 
-43,5 
-50,6 


1.7 
3.7 
5,* 
7,2 

9,1 

11,9 

14,1 

15,4 

16,1 

16,9 

18,7 

21,4 

23,7 

23.7 

22.7 

19,0 

13,1 

4,9 

1,4 

1,4 

4,2 

6,2 

7.'> 

7.9 

8,4 

10.1 

10.2 


13 
9.6 
5.2 


-9.1 
-14,4 
-20.6 
-26.2 
-36.6 
-45.6 
■54.6 
•56,3 
-60,3 
•6^,0 
■*5,2 
•62,6 
-'■0,8 
-56,9 
■56.3 
-53.6 
■50,6 
•43,5 
■45,6 
•41.9 


2 

-I 

-4.7 
-7,4 
-10.5 
-16,2 
-23,1 
-29,9 
-36,3 
-42,1 
-49,3 


11,1 

12,7 
14,6 
15.8 
IB. 2 
19.7 
23.4 
26. B 
26.0 
25.4 
21.1 
12,9 
4,6 
1.? 
2.1 
3,7 
7,2 
7,8 
B.l 
7,5 
10.2 
10,2 


123 

566 

I. 001 

1.4-'2 

1.96S 

3,035 

3,616 

4.239 

4,9C3 

5.624 

6.4C0 

7.255 

S.193 

9.242 

10,440 

11,673 

12,741 

13,752 

14.947 

16.406 

17.866 

16.741 

19.752 

20.950 

22.421 

24.325 

26.537 

27.034 

26.992 

31.825 


11,6 
U,4 
1(.,7 
6,4 
5,6 
2,6 

-,1 

-3,3 

-6,6 
•10,0 
•13,9 
•16,2 
•23,5 
•29.7 
•36.7 
•44.7 
•52.3 
•63,0 
•49,7 
•49,0 
•49.7 


•49. C 
-43,5 
•47,7 


-4,1 
-6,6 
-9,5 

-12,0 
-16, e 

-22,9 

-27,9 
-33,6 
-39,7 
-44,4 


5,7 
5,7 

7,2 

7,7 
7.9 
8.4 
9.8 

10. 0 
10.0 

11,1 

12,6 
13.4 
10.4 
8,9 
7,1 
6,2 


37 
123 
558 

1.013 

1.4") 

1.99: 

2.515 

3.  J76 
3.661 
4.299 
4.965 
6.7C2 
6.464 
7,349 
6.295 
9.352 
10.558 
12.000 
12,862 
13.653 
15.026 
16,462 
17,8=6 
16.7ej 
19,755 
20,943 
22.400 
24,294 
25,504 
26,914 
26,943 
31,737 
34,261 
36.628 


12.9 
12,9 
12.9 
11,6 
9,7 
7.0 
4.0 
.7 
-2,7 
-6,4 
■10,5 
■15,4 
•21,2 
■27,8 
-36,0 
•43.2 
•50.6 
■53.0 
■53.3 
•52.8 
■53.5 
■53,9 
■53,0 
■52.4 
■'1,6 
■50,3 
■49.5 
■'•7,3 
■45,6 
■4  3.7 
■41,., 2 

■34.5 

-29.5 
■24.6 


9,5 

6.7 
3,0 
-1,0 
-4,3 
-7,8 
■11,7 
■16,1 
•22,4 
•26,2 


,3 
1," 


2,6 

3,1 


1,9 
2,5 
3,4 
4,6 
6,6 


tTHEMS,  CEORCIl 
966  MB 


6tRII[jh,    ALASKA 
1017    nB 


bAHTER  IS,,  ALASKA 
1016  Pf 


OliMABCK, 
952 


2*6 
120 
966 
1.034 
1,924 
2.038 
2.576 
3.190 
3.794 
4.402 
5.069 
5.640 
6.648 
7.539 
6,319 
9.613 
10,660 
29,12,320 
29  13.168 


131 
15.290 

16,599 
17,947 
16,799 
19.712 
20.652 
22.270 
24,127 
26,322 
26,796 
26.720 
31,461 
33.964 


20,2 

16,2 

02 

21,6 

16,3 

19,6 

13,6 

16,6 

10,0 

13,4 

4,4 

10,1 

-1,0 

7,2 

-5,3 

3,5 

-10,2 

•  ,5 

-14,2 

-4,2 

-19,5 

-9,3 

-29,3 

-13,3 

-30,6 

-19,3 

-36,2 

-26,4 

-'1,7 

-35,0 

-46,9 

-44,5 

•  54,4 

-57,8 

-61,5 

-65,2 

-67,5 

-65,9 

-63.5 

-60.6 

-56,2 

.94,6 

-51,0 

-49.0 

09 

-46.2 

09 

-43,6 

09 

-37,3 

09 

-32,0 

3.1 

3,6 


1.6 

4,3 


141 
559 
999 
1.462 
1.950 
2.464 
3.009 
3,595 
4,202 
4,857 
6.570 
6.336 
7.177 
6.104 
9.144 
10.342 
11.804 
12.690 
13.713 
14,927 
16,403 
17,657 
18,776 
19,605 
21,037 
22,541 
24.506 
25.745 
27.251 
29.196 


1,6 
4,7 
4.1 
2,3 
,0 
-2,7 
-5,6 
-3,8 
-12.6 
•16.8 
•21,6 
•27,1 
•33.1 
•39,5 
•46,0 
•  50,8 
•47,3 
•45,9 
•45,6 
■46,2 
•46,3 
•45,9 
•45,7 
•45,5 
•45.2 

-43!6 
•42.5 


-16,4 
-19,6 
-23,7 
-28,0 
-33,1 
-36,6 
-43,0 
-47,7 


15 

134 

553 

996 

1,463 

1,956 

2,476 

3,025 

3.602 

4,226 

4,692 

5,604 

6,375 

7,226 

6,  159 

9,203 

10.400 

11,850 

12,731 

13,753 

14,961 

16,437 

17,917 

16.604 

19.826 

21.044 

22,543 

24.472 

25,702 

27.214 

29.191 

32.024 

34.606 


6.3 
7,2 
6,6 
2,7 
-,2 
-3,7 
-7,3 
•11,1 
•16.1 
•19.7 
•24.9 
•31.0 
•36.0 
-46.5 
•51.4 
•49,0 
•47.0 
•46,6 
•47,1 
•46.9 
•46.6 
•46,3 
•45,7 
•45,3 
•  44.7 
•43.9 
•42.7 
•'0.9 
•37.0 
•30.6 
-25,6 


-1.6 
-1,1 


-71,2 
-25,5 

-30,1 
-35,1 
-41,6 
-46,3 


39 

68 

511 

955 

1.419 

1,906 

2,421 

2,967 

3,541 

4,159 

4,814 

5,530 

6,293 

7.142 

6.070 

9.109 

10.303 

11.753 

12.634 

13.654 

14.658 

16.326 

17.792 

16.667 

19,677 

20,673 

22,340 

24,235 

25.444 

26.927 

26.Sfl 

31,679 

34,199 


7,0 
5.0 
2.6 
.0 
-2.9 
-6.1 
-9,4 
■12.8 
■16,6 
■21,3 
•26.6 
■32.5 
■39.2 
■46,5 
■52,4 
■46,9 
■47.3 
•47,4 
•48,2 
■43.6 
■49,1 
■49,4 


47,2 
46.1 
44.0 
40,5 


-13,9 
-19,4 
-24,6 
-28,7 
-33, B 
-40,6 
-45,0 


13,2 
14,4 
15,1 


10,9 

9,0 


7,7 
8.5 


9.2 

10,6 


•42.3 
•50.3 
•54.5 
•63.6 

•53.4 
•54.6 
•55,3 


•52,3 

•50.7 
•49.2 
■47.0 
■44,6 

■41.3 
■36,5 

•31,4 
•26,2 


-5,4 
-6,6 
■12,3 


3,3 

4,9 
6,6 


11,1 
12,6 
13,7 
14,3 
16, "> 
1«,0 
19.3 
22,4 
21,° 
20,5 
17,7 
14,1 
9,7 
5,5 
3,9 
2,2 
1,9 
3,9 
5,2 
6,6 
7,0 
9.6 
11.5 
15.3 


CAPE  riATTEBAS 
1014  St 


667 
91 
917 
979 
1,464 
1.973 
2,504 
3,074 
3,666 
4,307 
4,973 
5,715 
6,498 
7,370 
8,323 
9.396 
10.601 
12.040 
12.893 
13.678 
13.033 
16.449 
17.857 
18,702 
19.679 
20.641 
22.275 
24.142 
29,338 
26.616 
28,743 
31,9)0 


■17,6 
•23,1 


-25.9  -36.7  26 

-33.4  -42,8  29 

-41,7,-47,2  26 

-49,6,       26 

-55,4 

-96,0 

-59,1 

-96,7 

-97,6 

-97,4 

-97.0 

-96,1 


-92,8 

07 

-90,21      109 

-46,3 

09 

-46,0 

09 

-42.4 

09 

•36,2 

09 

,9 
2,0 

1,4 
1,9 
2,1 
2,7 
3,0 
3,8 
4,4 
4,6 
4,7 
9,7 
7.6 
9,7 
9, a 
9,4 
6,6 
8,3 
6,6 
3,2 
1,7 
1,7 
3.3 
4.6 
6,9 
7,7 
10,0 
11,0 
13,0 


110 
560 
1,031 
1,523 
2,039 
2,564 
3,157 
3,762 
4,415 
5,104 
6.662 
6.675 
7.566 
6.651 
9.663 
10,911 
12.397 
13.244 
14.212 
15.32) 
16.664 
17.994 
30, 16.602 
30i  19,746 
301  20,Bf5 
22,299 
24,152 
25,346 
26,624 
28,760 
31,533 
34,036 


26,4 

22,7 

01 

25,4 

21,9 

04 

22,5 

16,6 

19,9 

14,5 

17,9 

9,4 

14,6 

5.1 

11,6 

-,3 

6,7 

-5,5 

9,2 

-9,6 

1,6 

-13,7 

-2,1 

-20,3 

-6,7 

-26,4 

-12,2 

-31,1 

-16,2 

-35,6 

-25,2 

-41,6 

-33,2 

-47,6 

-42,2 

-54,4 

-51,6 

-56,4 

-61,3 

-66,6 

-70,5 

-68,0 

-63,2 

-62,2 

-56,6 

-55,3 

-51,0 

-48.4 

09 

-46.6 

09 

-42.1 

0' 

-38,1 

09 

-34.7 

2,1 
2,6 
2,5 

1,9 

1,1 

.3 

2.2 

3.0 
3,4 
3,9 
5,0 
6,1 
7,6 
11,9 
14.6 
16.5 
15.1 
11. 9 
7.5 
1.6 
4.  9 
6.1 
9,4 
U," 
11,2 
12,6 
12,6 
13,3 
15, B 


99 
636 
1,009 
1,503 
2,022 
2,571 
3,151 

3,764 

4,420 
5.113 
6.972 
6.692 
7.562 
6.569 
9.676 
10.941 
12,421 
13,272 
14,227 
15.326 
16.635 
17.935 
16.731 
19.667 
20.795 
22.199 
24.042 
25.227 
26.692 
26.616 
31.3«4 
33.955 


25.0 
22.1 

20.9 


3.2 

-1.6 
-6.4 
•11,4 
•17,2 
•24,0 
•32,0 
•41,2 
•51,9 


-7(;.4 

-75.0 
-71,7 
-67,6 

-64,0 
-59,9 
-56.4 
-52,5 
-50,0 
-47,1 
-43,1 
-39,2 
-34,9 


13,4 

7,2 

1,6 

-3.4 

-7,0 
-9,6 
•  13,6 


-35,4 

-40,2 


2,4 

1K3 


5,9 
3,7 
2,2 


13,- 
17,' 
19,' 
19,' 


14,9 
14,1 
16,0 
16,7 
16,9 
19,0 
21,3 


216 

no 

649 

1.002 

1.4»a 

1.9(3 

2.513 

3.077 

3.669 

4.310 

4.9"9 

6.726 

6.522 

7.399 

6.362 

9.440 

10.666 

12.115 

12.965 

13.942 

15.092 

16.491 

17.693 

16.736 

19,715 

20.661 

22.321 

24.191 

28.399 

26.971 

26.623 

31.626 


15,4 

16,2 

12,6 
10,4 
6,0 
5,7 
2,6 
-,4 
-3,6 
-7.6 
•U.9 
•17,3 
•23,4 
•30. 5 
•36.7 
•47.6 
•64.8 
•56.4 
•67,2 
-56,5 
•59,2 
•56,0 
•56.8 
•55,4 
•«3,9 
•52,2 
•49,8 
•47,6 
•  44.8 


6,9 

6,9 

3,6 

-1,3 

-6,6 

-6,3 

-11,5 

-19.5 

-20.9 

-25.2 


9.1 
9.7 


18.7 
13.1 


30116 
30  19 
29  20, 


22,0 
22,4 

21.0 

18.8 

16.1 

13,1 

10.4 

7.3 

3.8 

.1 

-3.7 

-7,7 

-12,6 

-18.6 

-25.6 

-34.0 

-43.7 

-54.5 

-»e.9 

-61.3 
-64.1 
-65.5 
-63,8 
-61,9 
-99.6 
-57.0 
-63.8 
-5C.1 
-47,7 
-44.9 
-41,7 
-36,7 
-30,7 


20,5 
19,3 


-25.2 
-29,7 

-35.7 


3.4 
3.3 


25 

25 

26 

26 

26 

26 

26 

27 

29 

29 

28 

29 

03 

07 

06 

09 

09 

09 

09 

09 

10. o 

09 

n.9 

S«e  reference  note  at  eod  of  table 


RAWINSONDE  DATA 

Average  monthly  values 


•                       C«KI9-U»    MAINE 

C-liSLFSTi',    S,    0 

C-l>-i.»Hij«.    x^Yir 

1 

» 

CULi.1    biV*     ALASKA 

tLi.uf'eiA,  >tu. 

990    HP 

1013    «' 

854     n' 

lCO*t    H* 

993    HB 



1    ...„i,.„, 

Resultant 

Re 

sultant 

1 

•s 

Re  sultant 

Resultant 

^ 

•o 

• 
1 

a 
I 
\ 

a 

Wind 
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0 

1 

1 
1 

1 
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Wind 

1 

1 

1 

! 
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Wind 

1 

! 

1 

1 

Wind 

1 

1 

• 
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1 

Wind 
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II 

1 
^ 

d 

j 

d 

s 

1 

1 

■i 
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A 
S 

1 
CO 
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«■ 
d 
S 

1 
(fl 

S'iRClCE 

31 

191 

13.2 

10.9 

2! 

1,0 

13 

23,0 

20,1 

,6 

i- 

1.428 

20.3 

6.1 

21 

,3 

3^ 

30 

6,6 

4.0 

17 

1.8 

30 

236 

17,1 

14,9 

17 

1,0 

1000 

30 

1C9 

3- 

l?l 

23,3 

20,5 

,3 

30 

'1 

30 

63 

29 

.0 

30 

92 
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•57. 

•56.2 

•54.9 

•92.2 

•49,2 

•46,8 

•44.0 

•40. 

•34.2 


19.2 

12. 

10< 

8,1 

5,1 

1,4 

-4,3 

-7,5 

-11.5 

-15,9 

-20.5 

-26.7 

-32.0    26 

-37,2    26 

-43,2    2» 

-90,3    26 

24 

I  26 

;  27 
I  26 


7.1 
8.7 
10,1 
11,7 
12.9 
14.1 
14.9 
19.8 
16.8 
18.7 
29.4 
22.9 
25.0 
29.9 
25.5 
25.7 
16.9 
10.9 
5.9 
2.3 
1." 
4.3 
6.4 


11.3 

11.1 


29.9 
24.5 

20.8 

17.7 

14,6 

12.7 

11.9 

10.2 

7.8 

4.1 

-.1 

•4,5 

-10.0 

-16,5 

-24,0 

-32.7 

-42.4 

-93.6 

-59.9 

-66.1 

-72.9 

-76.4 

-72.7 

-69,1 

-65,4 

-61,0 

-57,4 

-53.3 

-90.2 

-46.9 

-44.3 

-40.8 


21.6 

20.8 

13.9 

14.7 

11.5 

6.6 

-3.9 

-11.4 

-14.6 

-16.1 

-21.7 


1.7 
4.9 
7.9 
10.4 
12.7 
13.0 
12.6 
12.2 
12.9 
13.9 
19.4 


101 

548 

1.026 

1.519 

2,0'7 

2,977 

3.160 

3,7*5 

4,424 

5,119 

5,977 

6,691 

7,991 

6,591 

9,699 

10,954 

12,432 

13,291 

14,231 

16,323 

16,635 

17,946 

16,740 

19,974 

20.799 

22,210 

24.054 

25,236 

26.706 

29.635 

31.396 

33.944 

36,164 


27.5 
26.9 
23.5 

20.9 
16.3 
15.4 
12.4 


-5.6 
•10.9 


-52.6 
-99.3 

-65.7 
-71.0 
-73.0 
-■"1.1 
•61.2 
•64.0 
-59.7 
-65.7 
-51.7 
-49.3 
-46. J 
-42.3 
-39.3 
-35.6 
-33.9 


17.0 

19.9 

9.C 

5.9 

2.1 

-3.6 

-9,3 

-16,6 

-2».6 

-29.9 

•34,2 

•41.1 

•49.7 
•96.9 


1.3 
2.1 


16,1 
19,9 


12.9 

17.1 
16.1 
16,2 
16.0 
16,9 
19,7 
19.0 
22,2 


19 
60 
503 
949 
1.416 
1.906 
2.422 
2,969 
3,647 
4,169 
4,826 
5,647 
6,319 
7,170 
6.105 
9.151 
10.351 
11,796 
12,676 
13,694 
14,995 
16.360 
17.632 
16.7C6 
19,717 
20,912 
'2,390 
24,279 
25,490 
26,995 
26,943 
31,791 
34.359 


8.2 

6.2 

8.1 

6.2 

3.4 

.6 

-1.9 

-4,6 

-7,7 

•  11.1 

-15.2 

-19.6 
-24.7 
-30.6 
-37.6 
-44.6 
-51.4 
-49.9 
-47.7 
-47.9 
-46.6 
-49.0 


-49.1 
-48.3 

-47.1 


9.5 

10.0 


12.7 
14.4 
14.9 
14.0 
10.5 
9.2 
7.7 
6.2 


30 

26.4 

27.4 

23.9 

21.2 

16.9 

16.1 

13.4 

10.3 

6.8 

3.0 

-.9 

-4.9 

-9.6 

-14.9 

-21.5 

-29.9 

-40.2 

-92.8 

-99.8 

-67.4 

-79.1 

-78.3 

-74.1 

-69.7 

-66.0 

-61.9 

-96.6 

-92.4 

•  49.9 

•47,3 

•44,9 

•41,2 

-37.8 

36.022 

-39,7 

12. 
9.7 


2,5 
-.5 

-4,6 


9.1 
2,1 
2.9 
2,3 
2,9 


See   refereoce   aote   kt   eod  of    table 


RAWINSONDE  DATA 

Avarage  monthly  values 


1011    M' 


Li'E    C"4BLESj 


'.'DES/ 
Hi 


LINUE    KAIlAli 
10l«   ^ 


11 


PS 

125 

100 

■:o 


-7.7 
■11.5 


-ii,5 

-31.6 
-3(.3 
-'i.7 
-SI.* 
-50.0 
-47.1 
-".6.7 
-47. « 
-<.7.5 
-'.7.6 
-'.6.9 
-'16.6 


Z.I 

1.6 
-1.3 
-3.0 
-5.7 
-6,2 

-10. '. 

-16.2 


-3S,7 
■«ii,7 


3,6 
3,l> 
1,7 
l,° 
3,0 
4,1 
5,6 
5,6 
5," 
5,? 
'.9 
4,9 
5.6 
5.3 
6,5 
7,5 
7,2 
5,S 
6,? 
5,1 


5.3 
6.2 


2.3'2 

J. 160 
3W75 
4<42'r 
5*130 
5. 61-7 
6.  101 
7,610 
Ei607 
V*723 
!0,9'3 
12/472 
13.319 
14,266 
15.344 
16.922 
17,698 
1B.6P1 
19,6f3 
20,717 
22.1^9 


27. C 
26,3 
23.2 
20.4 

11.0 

I.-. 6 

13.2 

li:.5 

7.1 

3.3 

-.4 

-4.7 

-9.4 

-15.0 

-21.7 

-30.1 

-40,7 

-52,9 

-59,9 

-47,2 

-74,6 

■79,3 

•74,7 

-70.6 

-66,7 

-62,7 

-57.7 

-52,7 

-5c, 4 

-47,4 


-51,6 
-61,9 
-69,1 


5 
KB 
556 
1,026 
1,517 
2,032 
2.574 
3,150 
3,755 
4,408 

5,K1 


6,664 
7,555 
S,335 
9,s33 

lO.o'e 
12,357 
13,208 
14,172 
15,256 
16.620 
17,946 
16,753 
19,699 
20-637 
22,25u 
24,105 
25.296 
26.773 
26,699 


21.9 
23,3 
21.9 

19.5 
17.2 
14.7 
12.0 
8,8 
9.3 
1.3 
-2.7 
-7.4 
•12.7 
•19,0 
-26.,  1 
•?4,0 
-42,9 
•53,1 
•57,6 
-61.9 
•^7.0 
-7;. 9 
■05.4 
-66.0 

-58,6 
■55.3 
■51.5 
•49.2 
•4o,6 
-42.9 
-36.1 


17.0 
12.5 


-3,7 
-6,1 
-10,7 
•16.4 
-19,7 
-24,9 
-30.2 
-35,6 
-40,9 
-47.7 


6. 
7. 
10.5 
14.7 
IB. 9 
19.1 
17,6 
14,5 
9,5 
1,3 
3,6 
5,9 
9,3 
11,5 
11.4 
11,9 
13.0 
13.5 
17,0 


1,696 

iOO 

531 

994 

1,476. 

1.961 

2.511 

3.077 

3.663 

4.309 

4.975 

5.770 

6.507 

7,382 

6,336 

9,401 

10,616 

12,050 

12,900 

13,883 

U,04J 

16,450 

17,653 

18,604 

19,670 

20,632 

22,265 

24,131 

25,325 

26,796 

26,732 

31,557 


9,3 

6,1 

3.0 
-.8 
-5,0 
-9.3 
-13,6 
-19,0 
-25.3 
-32.8 
-il.2 
•50.0 
•56. 0 
•55,1 
•55,4 
•57,0 
■53,7 
-53,2 
-57,8 
-56.4 
-54.9 
-52.9 
-50.6 
■4i.7 
■46,2 
■42.4 
•36,4 


9.1 
9.5 
9.7 

10.6 

12.3 

13.3 

16, 

15.6 

13. 

U. 

10. 0 
6,S 


9.9 

11,2 


36 
153 

596 

1,065 

1,550 

2,060 

2,596 

3,173 

3,7«5 

4,439 

5,136 

5,897 

6,711 

7,613 

8,599 

9,700 

10,951 

12,411 

13,252 

14,197 

15,290 

16,606 

17,925 

18,723 

19.656 

20.760 

22.178 

24,014 

25,197 

26,662 

26,572 

31,306 

33,742 

36,077 


23,7 
23.4 
19,6 
16,6 
13,6 
11.9 
11,1 
9,2 
7,1 
4.0 
-.2 
-4,9 
-10.6 
•17.2 
-24.7 
-33.6 
-43.8 
•55,2 
•60,9 
•66,3 
•70,1 
-72,3 
-70,3 
-67,6 
-64,5 
-61,1 
-57,5 
-53.0 
-50.3 
•47.7 
•44,9 
•41,1 
-37,7 
-33,8 


19.3 

17.8 
14.3 


'18,6 
'21. 


'Tf,    4L4SK4 
996    K» 


M4JU1C,     "«RSHill.L     IS, 
1011    !'.•• 


Sl'RFiCE 

30 

1030 

30 

950 

30 

900 

30 

850 

3" 

800 

30 

75u 

30 

700 

30 

650 

30 

600 

30 

550 

?o 

500 

i-> 

450 

30 

400 

30 

350 

30 

300 

30 

250 

3C 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

HO 

30 

70 

29 

60 

29 

50 

2» 

40 

20 

30 

2'' 

25 

2« 

20 

27 

15 

26 

10 

21 

7 

7 

5 

4 

79 

106 

553 

1,019 

1,5C9 

2.023 

2.556 

3.139 

3.739 

4.394 

5.078 

5.832 

6.632 

7.526 

a. 501 

9.594 

10.540 

12.302 

13.151 

14.116 

15.241 

16.599 

17.957 

16.779 

19,737 

20,883 

22,299 

24,149 

25,337 

26,805 

26,727 

31,490 

33,945 


19,8 

21.2 

16.9 
16.4 
14,1 
11,1 
6.2 
4,5 
,0 
-4,5 
-6.6 
-14.1 
-20.4 
■27,3 
•35.2 
-44,6 
•54,2 
■57,8 
■60.9 
•64.2 
•66.1 
■64.5 
■62.1 
•59.7 
■57,7 
■55.1 
■51,8 
•49,6 
■46,7 
■4B.4 
•37,7 
•32.1 


-2.7 
-9,0 
■12.3 
•13.2 
■19,4 
'26,8 
'31.6 
'37,2 
'42.8 
•49. E 


7,0 

7.7 

7.6 

6,1 

5,4 

6.4 

7,1 

6.5 

10,2 

12.2 

13,1 

15,7 

17,1 

21,2 

20,0 

19,2 

17.1 


516 

970 

,441 


5,577 
6,342 
7,198 
6,132 
9,177 
10,371 
11.811 
l2,6hB 
13,704 
14,907 
16,376 
17,846 
16.726 


24 

333 

-45 

5 

25 

555 

-44 

2 

27 

056 

-41 

9 

?9 

031 

-37 

8 

31 

653 

-32 

3 

34 

561 

-26 

4 

10.5 

12.2 

9.5 
6.2 

2.7 

-.8 
-4.0 
-7.6 
-11.7 
-15.9 
-19.8 
-24.7 
-30.7 
•37.7 
-45.6 
•63.2 
-50,0 
-4C.4 
-47.6 
-4t.O 

-48.3 


4,4 
2,0 
,4 
-2,5 
-5,5 
-5,3 
•12.7 
•17,1 
■22.4 
•26,2 
•32.4 


2.7 
3.2 

3,0 
4.7 
5.7 
6,9 
7,5 
8,2 
10.0 
10.3 
10,4 
11,1 
10,1 
9,4 
8,3 
6,5 
6,0 
5,5 
5,0 


27,0 
23,6 
21.1 
1 

16.0 

13,4 

1C.5 

7,1 

3,3 

-.4 

-4,0 

-6,8 

-14.2 

-20,9 

-29.2 

-39,3 

-51,6 

-58.6 

-66,0 

-73.4 

-77,4 

-73,1 

-65,0 

-66.4 

-61.2 

-55,9 

-51.1 

-46.3 

-45,0 

-43,2 

-40,0 

-36,4 


11.9 

8,7 

4,6 

1,3 

-2,8 

-7.3 

■11,5 

■16,2 

■22,4 

■28.9 

■35.0 

■43.1 

■51,6 


6,9 
7,5 


401 

119 

657 

1,012 

1,491 

1,996 

2,524 

3,090 

3.683 

4,321 

4,991 

5,731 

6,617 

7,390 

8,345 

9.413 

10.633 

12.073 

12.925 

13.905 

15.067 

16.473 

17.675 

16,715 

15,689 

20,846 

22,279 

24,144 

25,336 

26,819 

26,736 

31,515 

34,016 

36,422 

36,014 


14,0 

14.7 
13.3 
11.1 
v.l 
6,1 
2.8 
-.9 


-9.0 
-13.9 
•19,2 
-25,5 

-32,7 
-4r,,5 
-49,0 
-55,2 
-55,2 
-55.6 
-57,1 
-53,8 
-56.6 
•58,0 
•56.8 
•55.5 
•53.2 
•50.4 
•48.7 
•46.0 
•42.8 
■36.8 
•31.9 
■26,5 


■18,3 
■22.7 


-31.1 
-37 


4.5 
5,8 
6,2 
«,5 

10 

12 

12 

12.1 

11. 
9.9 
8,7 


552 

1,024 

1,520 

2,039 

2,5!'5 

3,165 

3.776 

4.433 

5.129 

5.852 

6,709 

7,615 

8,612 

9,731 

11,006 

12,496 

13,353 

14,310 

15,402 

16,705 

16,008 

16,805 

19,742 

20,875 

22,286 

24,141 

■5.334 

26,814 

26,751 

31,516 


23.6 

24.3 

23.7 

21.7 

19,2 

16,4 

13,6 

10,4 

6,8 

3.3 

-.5 

-J.O 

-9,9 

-15.1 

-21.5 

-29,6 

-39,4 

-51,1 

-57.7 

-64,5 

-71.3 

-75.4 

-71,5 

-67,4 

-63.8 

-58.8 

-55.4 

-51,0 

-46,3 

-45.4 

-41,7 

-38,4 


23, 

23,3 

20.6 

15,8 

12,0 
7.8 
1.5 

-3,0 

-6 
-10 
-15,2 
-19 
-25 
-31,3 
-37,7 
-44,7 
-52, 


fflOLi-'O,    TE«45 
912    H" 


rtTfREY, 
965 


MANTl'CKET, 
1015    M 


SURFACE 
1000 
950 
»oo 
650 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
60 
7C 


108 
564 
1,031 
1.524 
2.042 
2,565 
3,163 
3,773 
4,425 
5,117 
5,876 
6,692 
7,590 
8,579 
9,688 
10.954 
12,436 
13.292 
14.250 
15.352 
16.674 
17.993 
16,790 
15.727 
20,857 
22,270 
24,126 
25,317 
26,791 
20,714 
31,504 


25,4 

7.2,6 

08 

25,4 

23.0 

15 

23,0 

20.4 

19 

20,5 

17.0 

20 

17,9 

13,7 

21 

15.0 

10,5 

21 

12.2 

7,0 

2' 

9.3 

2.3 

21 

5.6 

-1,9 

23 

2.0 

-6.9 

25 

-1.8 

-13,6 

26 

-5,9 

-19,8 

26 

-10.9 

-24,8 

26 

-17.0 

-31,1 

25 

-23.4 

-36,6 

26 

-31.7 

-44,1 

26 

-4C.7 

-51,1 

26 

-51.7 

27 

-57.8 

27 

-64,0 

2» 

-69.4 

3" 

-71.1 

34 

-70,6 

07 

-67,6 

0« 

-63.4 

0" 

-59.2 

09 

-54.8 

10 

-51.3 

09 

-46.6 

09 

-45.7 

03 

-42,4 

09 

-34,3 

09 

2,5 

2,7 
2.5 
2,1 
2,3 

1.7 
2.6 
3.2 
3.7 
4.1 
5,2 
7.1 
6,6 
9,7 
13.3 
14,9 
14,9 
12,2 
9,7 
4,1 
5,5 
».0 
10.2 
13. » 
14. « 
13,3 
14,0 
1«,7 
15,9 
17,2 


674 

74 

522 

992 

i,4«a 
2,012 
2,666 

3,146 
3.761 
4.415 
5,105 


12.342 

13,101 
14,15« 
15,274 
10,611 
17,952 
18,766 
19,720 
20,662 
72, 2S0 
24,141 
25.334 
26.614 
26,745 


19,5   15,1  13 


20.9 
21.1 
19.5 
16.0 
11,6 
7,2 
2.3 
-2.9 
-7.6 


-52.9 
-66.1 
-61.9 


15,2 

11,4 
5,6 
1.* 

-2,6 

-6,7 
-11.9 
-16.7 
-22,4 


5,0 

6,4 

9,5 

9,3 

9.0 

10,7 

12,9 

16,2 

19,0 

24,2 

25. B 

24.6 

20.1 

13.7 

2,7 

1,9 

4,2 

6,7 

9,7 

10,6 

9,9 

10.5 

12,2 

12,8 


1,026 
1,622 


10,969 


445 


13,299 
14,251 
16,344 
16,648 
17,953 
16,756 
19,699 
20.633 
72.244 
24.094 


22.9 
21.1 


12.6 
6.4 
3.4 
-1,9 
-6,7 
-11.3 
-17,2 
-24.2 
-32.4 
-41.8 
-52.6 
-56,5 
-'.5.2 
-71.3 
-76.1 
-7o,6 
-66,1 
-62. 7 
-59,0 
-56.0 
-51.2 
-48.5 
-45.6 
-41.9 
-36.9 


20.1 
17.6 
13,1 
6,2 
-.2 
-4,3 
-7,6 
-11,5 


-30,1 
-35,3 

•41,1 


13,7 
11,4 
4,7 
2," 
7.1 
10,2 
11,2 
13.3 

14,1 


57 

119 

567 

1,036 

1,626 

2,044 

2,568 

3,160 

3,767 

4,413 

6,103 

5,855 

6,666 

7,557 

6,536 

9,633 

10,6i'2 

12,347 

13,198 

14,162 

15,260 

16,623 

17,964 

13,^6 

19,726 

70,866 

22,262 

24,137 

26,331 

26,607 

26,734 

31,494 

33,942 


20,6 

18,4 

01 

16,4 

08 

15,7 

12,6 

9,3 

4,1 

-,9 

-6,0 

-10,5 

-14,6 

-3.2 

-20,6 

-7.6 

-25,6 

-12.9 

-30,6 

-19.0 

-36,2 

-26.2 

-42.1 

-34.  5 

-49.1 

-44,0 

-33.7 

-57.6 

-61,5 

-65,7 

-39, 1 

-66.  3 

-64.4 

-''1,3 

-5-, 3 

-64,7 

09 

-50.6 

09 

-48,7 

09 

-46,9 

09 

-42.9 

09 

-37.4 

10 

-33,0 

5,8 
6,8 
5,3 
9.7 
10. 
15,8 
14.0 
15.9 
13.4 
10,0 
1,3 
1,9 
3,9 
7,2 
8,1 
9,5 
10, 
10, 
10, 
13, 


14 

139 

575 

1,039 

1,523 

2,032 

2,563 

3,135 

3,734 

4,380 

5,062 

5,813 

6,613 

7,502 

8,477 

9,569 

10,812 

12,267 

13,110 

14,073 

16,206 

16,566 

17,970 

16.606 

19.777 

20.936 

22.366 

24.235 

25.434 

26.515 

26,654 

31,672 

34,207 


17.2 
15. 


10.9 
6.5 


-5,3 

•14,6 

•20,4 

•27.4 

■35.6 

•4J.1 

■55.6 

•59.2 

■60.3 

■61.6 

•62, 

•60,2 

■58,8 

•57,1 

■55.4 

•53,0 

■49,6 

'47.7 

■44.7 

'41.0 

'34.7 

■30.1 


9,9 

8,1 

5.6 

1, 

-4,8 

-9.2 

-13,3 

-17.6 

-21,8 

•26,8 

-32.3 

-36,7 

-43,4 

-51,2 


See   rcfereace   note  at  eod  of    table 


RAWINSONDE  DATA 

Avttiag*  moatbly  values 


JUNE  1969 


N«SHVllLE»  TEN-' 
993  ns 


"a-^il     4L4SK1 

loie  yt 


*  I 

*  I 
&     & 


.3|J7 


110 

US 

561 

U030 

I.S19 

2<033 

3<1<>2 
3/7H 
<.>390 
5. 073 
S<e23 
6<623 
7,513 
8,<>e7 
9.577 
10>ei8 
12,27* 
13,122 
l«,oe9 

15,219 

l»,5Bi. 
17,947 
18,771 
19,733 

20,aei 

22,3C5 
2«,167 
25,359 

26,339 
26,768 
31,539 
3*, 031 


19,6 

21.0 

18.9 

16.1 

12.9 

9.6 

6.2 

2.7 

-.8 

-4.7 

-9.2 

'U.6 

■20.* 

■27.7 

■35.9 

■*5.* 

■  !*.7 

■  57.7 
■60.0 
■63.2 
■65.2 
■63.5 
■61,* 
■59.0 
■56.5 
■53.7 
■50.7 
■*9.0 
■*5.9 
■*2.5 
■36.3 
■31.9 


I*. 6123 
12.0, 2* 

8.6] 

•.6129 
.5    29 


20.6  2» 
■?5,3  27 
■30.21  27 
'36.1 
'1.9 
'*8.3 

27 
27 
27 
27 
27 
27 
26 
25 
09 
09 
09 
09 


7.6 
8.1 


9.7 
11.' 
13.9 
14.8 
15.8 
l«.* 
22.3 
19,9 
17.2 
11.6 
4,1 
1.4 

1.3 
4.7 


1,34 

1< 

2,04 


6,61 
9,72 

lOi 

12, 

13, 

14, 

15, 

16, 

17, 

18,707 

19,63 

20, 

22,15 


29.8 

26.6 

22. 

19. 

17. 

16. 

13. 

10.7 
7. 
3.9 
-.2 

-4,7 

-9.3 
-15.6 
-22.7 
-31.5 
-41.4 
-53.2 
-59. 
-66.3 
-73.2 
-78. 
-74,6 
-70,2 
-65,8 
-61,6 
-57,1 
-51 
-49,6 
-47,0 
-43.7 
-39,4 
-34,3 


-14,7 
-20,2 
-24.6 
-29,0 
-34,2 
-40,1 
-47,4 


10,2 
13, 

13,0 


56 
121 
550 
1,0CJ 
1,483 
1,987 
2,515 
3,079 
3,666 
4,3C4 
4,970 
5,710 
6,490 
7,359 
8,306 
9,365 
10,575 
12,008 
12,641 
13<646 
15,013 
16,433 
17,646 
18,695 
19,677 
20,645 
22,2f4 
24,196 
25,395 
26,832 
26,765 
31,54CJ 
34.043J 
36,394 


11,6 

11,7 

12.3 

11.6 

11.1 

6.8 

5.6 

1. 

-1.7 

-5,7 


■42.5 

■50. 
■95.0 


■94,9 

■53.7 

■91. 

■49, 

■46.0 

■45,7 

■42.1 

■37, 

■31, 

■27,7 


9AC0    P&G:?,     AMEBKA^    SAM06 
1013    X8 


5.1 
3. 


1.4 

1.1 


4,0 
6,7 
9,9 
12,8 
14,9 
14,4 
14,4 
13,1 
8,9 
6.0 
6.7 
7.2 


2.6 
2.3 


514 
957 
,423 
,913 

,424 

,974 

,546 

,167 

i!l9 

534 

299 

144 

070 

106 

305 

776 

664 

690 

904 

,383 

,660 

,744 

,763 

,971 


,090 
,060 
,692 


200 
96 

534 
993 

,477 
i9«6 
i517 
,088 
1685 
.330 
>00b 
,753 
.551 
,430 
,397 
,479 
i713 

in 

.007 
,979 
1?6 
519 
.910 
743 
721 
381 
317 
185 
381 
355 
791 
571 
078 


-5.6 
-9.3 
■12.6 
■17.1 
■21, 

■26 

■32.9 

•39,9 

■46,5 
■50,1 


.47.4 
■47.2 


•38,1 
■32,6 
■26,7 


-2,1 
-4,0 
-5,7 
-9,2 
-12,0 
-15.9 
-21,8 
-25.9 
-31,9 


6.7 
9.3 
10.0 
11.4 
12.1 
13.4 
12.0 
8.6 


»EC»IA,    ILL. 
9«6    HE 


7.7 
4.6 
.6 
-2.1 
-7. 
■11. 
■16. 
■19.3 
•25.9 
■?0,6 
■  36.8 
•41.9 
■49,2 


1,0 

3.e 


7.6 
4.8 
1.6 
-2.4 
-6.8 
'11.2 
■16,3 
■22.5 
29.2 
■37.5 
■46.7 
■95.6 
■57.7 
■57.9 
■59.4 
■60.3 
■59,4 
■56.1 
■56.7 
■54,7 
■52.2 
■50.1 
■48.0 
■45.4 
■41.9 
■35.9 
■30.9 
■24.9 
■22.1 


r«»:d  city,  s 
902  m 


24,9 
24,7 
23,2 
19,2 
12,0 
7,1 
3.7 


8,6 
10,1 
13.3 


966 

93 

525 

990 
I, 49V 
1,964 
2,492 

3,055 

3,643 

4,264 
4,955 

5,694 
6,490 
7,354 
6,310 
v,379 
10,594 
12,031 
12,879 
13,663 
15,024 
16,435 
17,844 
16,691 
19,671 
20,634 
22,273 
24,145 
25,343 
26,324 
28,759 
31,554 
34,075 


11. 

3.6 


25.1 
32. 


-9,9 
-13.6 
-17,7 


54,3 
51,6 
49.7 
47,5 
45.3 


9.3 
10.2 
11.3 
12.1 
13.2 
14.3 
19.7 
17.3 
18.2 
18.1 
15,6 
12,8 
10.3 


647 
87 
520 
976 
1,453 
1,967 
2,5P5 
3,071 
3,667 
4,313 
4,993 
5,734 
6,527 
7,4,-;6 
6,369 
9,446 
10,672 
12,116 
12,963 
13,<4o 
15,091 
16,490 
17,366 
ie,7?7 
19,7C2 
20,367 
22,301 
24,166 
25,362 
26,643 
2S,7'5 
31,561 
34,114 


1.7 
-1.1 
-4.7 
-9,0 
■12, b 
■17.5 


■17.3 
■23.3 

■30.7 


■57.1 
■56,8 


•35,6 
•32.2 


PITTS9L,R0»., 
972    H« 


359 
113 
554 
1,010 
1,493 
2,001 
2,533 
3,102 
3,701 
4,342 
5,022 
5,770 
6,567 
7,455 
8,425 
9,512 
10,750 
12,204 
13,092 
14,025 
15,167 
16,557 
17,946 
16,785 
19,759 
20,921 
22,355 
24,225 
25,423 
26,904 
28,644 
31,637 
34,202 


15.9 

16,9 
15,2 
12.8 
10.2 
7.7 
4.6 
1.1 
-2.0 
-5.6 
■10.3 
•15,4 
■21.7 
■28.8 
•36,7 
■46.0 
■54.7 
■57.2 
■58.1 
■59,9 
■61,4 
■59,4 
■59.1 
■56.6 
■94.7 
■52.4 
■49.5 
•47,8 
•45.2 
•41.2 
•35.9 
•30.9 


3.1 
4.3 


■2U.1 

■26. 

•31, 


8.5 

10. P 
12.7 
13.7 
13.9 
15.9 
17.5 
18.9 
18.9 
20.9 
22.0 
18.6 
16. a 
11.7 
7.3 
4.6 
1.5 
2.0 


10.1 
9.9 


1.5 

3.1 
6.1 
7.2 
8.7 
10.2 
11.9 
12.9 
14.5 
14.7 
16.3 
16.4 
17.6 
19.1 
21.0 
23.8 
25.2 
24.1 
21.2 
16.9 
12.0 
6.9 
2.8 


ST  CLD'JO,    "ri 
973    H9 


63 
514 
963 
1,437 
1,935 
2,460 
J, 017 
3,605 
4,239 
4,906 
5,642 
6,425 
7,294 
8,247 
9,313 
10.529 
11,975 
12,335 
13,823 
14,996 
16,421 
17,843 
18,695 
19,682 
20,355 
22,301 

?4,ieo 

25.366 

26,874 
26,823 

31,606 


11.2 

9.3 

7,3 

5,5 

3.0 

.3 

-2.3 

-6.4 

■10.2 

■14.9 
•20.4 
•26.0 
•32,9 

■41,0 

■49.2 
■53.3 
■53,2 
■53,4 
■54,9 
■55.7 
■55.1 
-54.9 
•53.9 
•52,6 
•51,3 
•43.6 
•47.2 
•44.8 
•40.6 
■34,6 


-10.3 

-13,1 

-17, 

-22, 

-26.2 

-33.3 


10.4 

13.9 

16,1 

17.4 

19,8 

21.2 

24,3 

27.0 

29,1 

31,2 

29.4 

26,0 

21.3 

16.9 

11.9 

6,6 

4,2 

2,2 

,9 

3.9 


113 
544 
997 
1,480 
1,999 
2.522 
3.093 
3-690 
4.334 
5,011 
5,759 
6,551 
7,430 
B,3»0 
9,465 
10.69] 
12.140 
'2.991 
13.966 
)5.114 
16.501 
17.892 
16.711 
19,673 
?C.819 
22.236 
24.086 
25.272 
26.740 
26.663 
31.433 
33.908 


13,4 
12.3 
11.5 
13.9 
13.9 
11.6 
6.5 
5.1 
1.4 
-2.3 
-6.7 
•11.8 
■17.5 
■24,1 
•31.3 
•39.5 
■47.6 
•54,6 
•56,4 
■67.5 
■59,7 
■61.7 
■61.4 
■60.6 
■59.3 
■57.5 
■65.1 
■92.0 
■49.9 
■47.1 
■42.6 
•36.9 
-31.7 


-6.5 
-9.2 
■12.4 
■IB. 4 
■23.1 
■26,6 
■33.3 
■33.6 
■44.7 
■50,9 


6.2 
7.6 
8.4 
".5 
9.0 
11.7 
13.5 
16.3 
13.8 
13.2 
10.9 
6.9 


8,4 

10,0 


PO^A'E.    CAPiiLT'E    IS, 

1005    MP 


538 

1,013 

1.507 

2.326 

2,573 

3,151 

3,763 

4,419 

5,117 

6,979 

6,699 

7,606 

6,604 

9,723 

10,997 

12.460 

13,322 

14,275 

15.354 

16.634 

17.917 

16.705 

19,630 

20,747 

22.147 

23,993 

25.161 

26.650 

26,562 

31,295 

33,746 


27,4 

23,9 

21.1 

15.5 

16.2 

13.2 

10.2 

7.0 

3.4 

-.3 

-4.5 

-9.1 

-14.7 

-21.3 

-29.6 

-40.0 

-52.6 

-59,7 

-67,2 

.74.5 

-79.1 

-73.1 

-70.3 

•66.2 

-61.6 

-56.6 

-51.4 

-49.6 

-47.4 

-45.3 

-41.0 

-36.7 


•36.3 
•43.4 

•91.7 


ST    PaiiL     IS.,    ALASKA 
1008    MP 


10 

72 

492 

926 

1,385 

1,669 

2,379 

2,919 

3,494 

4,106 

4,760 

5,471 

6,237 

7,C79 

6.006 

9.043 

10.239 

11.709 

12.598 

13.626 

14.633 

16,312 

17,793 

18.662 

19,676 

20.674 

22,i'l 

24,239 

75,' 

26,936 

23,375 

31,650 

34,144 

36,522 

33,136 


4.4 

3.0 

1.0 

-.3 

-2.5 

-6.0 
-7.9 


-10.4 
-13.9 
-17.4 
-21.9 
-26.9 
-32.9 
-39.8 
-47.0 
-50.0 
-46.2 
-45.2 
-45.7 
-46.9 
-47.9 
-46.3 
-48.4 
-48,6 
-46.8 
-45.4 
-47.3 
-46.2 
-44.1 
-'1.6 
-36.7 
-31.4 
-27.8 
-25.6 


-4.1 
-7.2 
-9.' 
-lU' 
-15.. 

-20.; 

-23.. 
-23,. 


5.7 
7.1 
8.9 
8,9 
9.4 
10,2 
11.2 
12.9 
If  .9 


403 
93 
515 
977 
1,459 
1,967 
2,498 
3,069 
3,664 
4,309 
4,965 
5,73u 
6,521 
7,405 
0,363 
•(,445 
10,672 
12,116 
12,961 
13,933 
16,092 
16.476 
17.373 
16.713 
19,690 
23.891 
22.283 
24.148 
25.342 
26.317 


14.3 

14.7 

12.4 

1  . .  7 

7.6 

4.6 

.8 

-3.2 

-7.5 

-12.1 

-17.0 

-23.2 

-3^j.4 

-38.8 

-47.8 

-55.9 

-57.7 

-57.5 

-58.7 

-60.0 

-99.1 

-97.4 

-96.0 

-54.6 

-53.0 

-50.6 

-48,6 

-46,1 


■17, 
•'3.4 


IBTLANO.  »"AI(,F 
1012  HP 


20 
121 
555 

1.014 

1.493 

1.996 

2.523 

3,J91 

3.687 

4.327 

5.006 

5.747 

6.542 

7.423 

6,390 

9,472 

10,703 

12,149 

12,993 

13,965 

15,110 

16,503 

17,912 

16,797 

19,737 

20,904 

22,343 

24,217 

?5,41B 

26.909 

26,891 

31,671 


14.3 

15.0 

15.4 

13.2 

10. 

6.2 

6.3 

3.7 

.3 

-3.4 


■37.7 
■47.1 


11.3 

10.6 

7.8 

5.4 

2.7 

-1.2 

-6.7 

-10,0 

-12,0 

-15,7 

-21 

-26,3 

-32 

-37 

-43 

-49,3 


■44,3 
■40.1 


61 
122 

551 

1,006 

1,486 

1,990 

2,516 

3,093 

3,673 

4,311 

4,991 

5,717 

6,500 

7.369 

6,317 

9,373 

10,591 

12,030 

12,3831 

13,8691 

15,0301 

16,442 

17.853 

16.699 

19,679 

20,3'3 

22,279 

24,191 

25.352 

26,3'2 

,796 

31,549 

34,069 


13.4 
13.5 

12.7 
12.2 

10.4 
3.7 
6.0 
2.5 

-1.4 
-5.6 
-9.7 
-14.7 
-20. 4 
-26.9 
-94.1 
-42.2 
-49.6 
-55.0 
-54.8 
-55.1 
-56.3 
-57.6 
-57.1 
-56.6 
-55.5 
-54.7 
-92.4 
-49.6 
-47.9 
-45.5 
-41.8 
-35.9 
-29,8 


10,8 

9,6 

7,7 

3,7 

-2,1 

-5.3 

-9.7 

-12.9 

-19.0 

-23.8 

-27.8 

-32.2 

-36.1 


45.0 


11.3 

12.4 

12.9 

I'. 2 

15.1 

16.7 

17.9 

19.0 

19,6 

22,0 

21, n 

22,7 

22,2 

17,6 

11, P 

7,4 

3,6 

1,9 

1,4 

3,3 

5,« 

6,2 

7,4 

9,0 


7,7 
9,7 
11,5 
13,6 
14,7 
15,6 
17,1 
17.9 
13.6 
20.0 
21.7 


1.2 
1.2 


9.2 
8.6 
8.7 
7,2 
6,4 
4,1 
1,9 
1.1 
2.0 
3.9 
4.9 
7.2 


Sea   refereace  note  at  eod  of    table 


RAWINSONDE  DATA 

Av«iag«  monthly  values 


«4LT    LAKE    CITY, 


'ICCUS,    CUIF. 
9«1    /li; 


SaULT    STE    (<aRIE.    MICH 
915    M« 


(O  I 


SL'hFlCE 
ICOu 
550 
9.-0 
6*0 
SCO 
7!0 
700 
650 
600 
550 
5^0 
450 
iOU 
35U 
3O0 
J50 
200 
175 
150 
125 
110 
30 
70 


»0 


lj2eb 
f3 
519 

9!e 
i>46e 

l,9fO 
2.516 
3iCe6 
3.4f7 
4/323 
5/OfO 
5.7>7 
6,52b 
/,4<1 
b,357 
9,426 
10,641 
12. 0" 
12.935 
13,91  I 
15.071 
16/475 
17,370 
16,7ns 
19,6EC 
20,837 
22.2(5 
24/130 
26.319 
26. f92 
2B,719 
31.4!7 
33/993 


15.3 

12.6 

9.0 

4.7 

.3 

-4.1 
-S.4 
-13.2 
-U.5 
-24.9 
-)2.4 
-40.6 
-49.4 
-65.2 
-55.5 
-66.2 
-57.6 
-59,1 
-59. 
-53.2 
-57.2 
-55.6 
-53.2 
-50.6 
-45.9 
-46.4 
-'2.6 
-36.6 
-32.0 


•22.6 

•29.2 


I,! 

1.7 
1.6 
2.9 


7.9 
6.7 
9.0 
10. 
13. 
15.0 
15.0 
14.0 
11.9 
7,7 
4.0 
1.7 
1.3 


2. 

6.9 
7.7 
9.3 
11.2 
13.1 


l/97a 
2.520 

3.095 


5/BOO 
6/605 
7/495 
8/469 
9/557 
lO,T!b 
12/251 
13.099 
14/066 
15/195 
16/5Jd 
17/914 
16/732 
19/606 
2>J/931 
22/249 
24/111 
25/304 
26.7»0 
26/714 
31.471 
33/94,; 


14.2 

12.0 


-6.1 
-13.9 

-20.4 


-57.9 
-60.1 
■43,0 
-65.7 
-64.9 
-63.0 


3.5 

4." 

4.2 

4.3 

5,6 

6,7 

S.5 

11. 0 

13.4 

15,1 

19,1 

20. « 

23.2 

25.4 

26,7 

22.3 

16.9 

9,3 

3.2 

1." 

4.7 

5,4 

9.2 

9.9 

10.5 

11.' 

11.4 

12.6 


135 
565 
1/366 
1/547 
2/063 
2/6-8 
3/183 
3/7C3 

5/135 
5/992 
6/704 
7/605 
6/5M 
9/7'-l 
10,960 
12/429 
13,271 
14,212 
15/295 
16/596 
lV/9r2 
16/697 
19/632 
20/756 
22/152 
23/991 
25/176 
26/e..5 
28/575 
31/329 
33/827 


25.9 
25,5 
23.0 
20.2 
17,5 
14,9 
12.3 
9.3 
5.9 
1.9 
-2.0 
•6.2 
-11.0 
-16.9 
-23/6 
-32.2 
-42.4 
-54,2 
-61,0 
-67,6 
-72.7 
-74.3 
-71.2 
-67,9 
-64.3 
-61.4 
-57.5 
-52,5 
-49,7 
-45.9 
-42,3 
-3i:,6 
-35.4 


?2.5 

21.1 
17.5 


10.1 
5.3 


-21.4 
-26.9 


3.5 
2.6 
1.5 

1.1 
.8 
1.7 
3.5 
4.5 
6.0 


11.2 
9.1 

6.9 

e,* 

10,9 
13,1 
14.2 
15.4 
14.6 
13.9 
15.1 
14.9 
15.9 


174 

99 

S33 

9P9 

1/475 

1.9S7 

2/523 

3/101 

3/709 

4/357 

5/051 

5/796 

6/604 

7/465 

6/456 

9,539 

10,772 

12,220 

13,064 

14/028 

15/155 

16/518 

17/876 

10/694 

19/648 

2J/787 

22/198 

24/045 

25/234 

26/703 

28/622 

31/374 

33/336 

36/193 


13,0 

13.0 
15.1 
16.1 
14,2 
11.5 
S,7 
5.2 


-3.5 

-8.6 
-14.6 
-21,2 
-28.9 
-37.4 
-46,9 
-55.6 
-59.6 
-60.7 
-63.5 
-6S.4 
-64,9 
-63,0 
-60.9 
-56,9 
-55.6 
-52,1 
-49,8 
-47,0 
-44.1 
-36.5 
-33.4 
-23.6 


-15,3 

-20, 

-23,6 

-26,3 

-29,1 

-35,9 

-43.4 

-50,9 

■59,3 

-67,1 

-69,6 


4,9 

4,9 

5,9 

7,2 

9.9 

10,9 

12.0 

14.2 

16.7 

19, 

20.3 

21.9 

22.1 

19.0 

15.1 

9.2 

2.7 

2.2 

4.5 

6.6 

7.7 

6.7 

9,7 

10, 

10, 

12, 

13.1 


221 

91 

SIS 

967 

1/439 

1/935 

2/457 

3/012 

3/599 

4/232 

4/902 

5/635 

6/415 

7/296 

6/239 

9/306 

10/526 

11/992 

12/645 

13/843 

15/021 

16/453 

17/694 

16/743 

19/739 

20/919 

22/375 

24/267 

25/471 

26/963 

28/915 

31/717 

34/234 

36/629 


3.9 

1.5 
-.7 

-3. 

-6,6 
•10.6 
•15.1 
•20.3 
•26.0 
•32.9 
•40,6 
•46.4 
•52.2 
•52,8 
•52.4 
•53,6 
•54,5 
•53.9 
•53.1 
•52.5 
•51,5 
•49,6 
•47,8 
•46.3 
•43.9 
•40,0 
•34.7 
•29.3 
•25.2 


•12, 
■17,2 


St-EMYi.    ALA5K4 
1005    »9 


iHREVEPCkT/ 
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1009    K9 
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1012  H? 
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950 
900 
850 
900 
?50 
709 
65j 
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550 
510 
450 
400 
350 
300 
250 
210 
175 
150 
125 
loo 
80 
70 


38 

90 

494 

932 

1/391 

1/673 

2.3I>6 

2/925 

3,302 


6,250 
7,091 
8/025 
9/058 
10/269 
11/735 
12,615 
1J,I 
14/845 
16/306 
17,766 
18/639 
19,' 
20,839 
22/301 
24/194 
25/400 
26/8»e 
28,823 
31/595 
34/074 
36/472 


4,9 

2.4 
1.0 
-.9 

-2.7 
-4.7 
-7.2 
•10.0 
■13, 
•17.1 
■21.5 
•26.7 
•32.6 

■  38.9 
•45.3 

•  49.6 
■46. 2 
■47,1 
•47.3 

'43.9 

■  49,8 
•49.6 
•49.9 

•  49.9 

•  49.8 
•49.1 
•47.6 
•46,7 
•44,9 
•41.9 

•  37,9 
•33,0 
•26.4 


-r.o 

-9.5 
-13.3 

-18.1 
-21.6 
-26,8 
-32,7 
-38.7 
-43,5 
-46,5 


2,9 
2.6 

2.7 


3.9 
4.2 


11,1 
12.7 


lC-7 
564 
1/022 
1/513 
2/030 
2/570 
3/143 
3/755 
4/40(9 
5/092 
5/347 
6/653 
7/545 
8,522 
9,617 
10,665 
12/335 
U/HS 
,147 
15.263 


16,7:6 

19/710 
20/853 
22/266 
24/122 
25/311 
26/795 
2o/70i 
31,466 
33,935 


21,3 

16,9 

20 

21.1 

16,2 

19.2 

12.8 

17.5 

7,3 

15.0 

2,1 

12,0 

-1,4 

6.7 

-9.7 

5.0 

-9,4 

.8 

-13,4 

-3.7 

-10,3 

-8.3 

-23,7 

-13.6 

-29,4 

-19.6 

-34,4 

-26.7 

-40,6 

-34.9 

-47,9 

-43.9 

-53.2 

-58.2 

-61.7 

-66.0 

-69,0 

-66,6 

-64,1 

-60.4 

-56.1 

09 

-55,0 

09 

-51.6 

09 

-49.4 

09 

-46.7 

09 

-43.4 

09 

-37.9 

0? 

-33.0 

10 

-28.6 

-27.0 

11.0 
12,6 
15,6 
21,7 
20,9 
20,9 
18.4 


992 

1/465 
1/973 
2/500 
3/069 
3/658 
4/296 
4/961 
5,703 
6/493 
7/357 
8/307 
9/368 
10/576 
12/003 
12/655 
13.845 
15.013 
16/435 
17/856 
16/711 
19/099 
20.872 
22/318 
24/196 


28.820 
31/593 
34/099 


15,2 

13.5 
10.3 
6.3 
2.2 
-1.7 
-5.5 
-9.6 
-14,6 
-20,1 
■26.4 
-33.8 
•42.3 
•51.2 
•55.6 
•54,6 
•53,6 
•65.0 
•35.9 
•55.0 

•  54.7 
•54.0 
•52.9 
•50.8 

•  4J,.7 
•47.1 
•44,8 
•41.0 
•35,3 
•11,9 


3.6 

.1 

-2,9 

-5.1 
-8,0 
-13,0 
-17.7 
•22.9 
•27,0 
•31,4 
•37.5 


4.7 
2.3 
1.5 
2.5 
3.3 
4.5 
6,6 
9,2 
9.3 


539 

1/016 

1/512 

2/032 

2/562 

3,160 

3/773 

4/429 

5/119 

5/894 

6/696 

7/607 

6/604 

9/721 

10/993 

12/477 

13/326 

14/274 

15/356 

U/645 

17/934 

18/719 

19/644 

20/761 

22/157 

23/990 

25/175 

26/646 

28/568 

31/301 

33/777, 


27.9 

27.3 

24,3 

21.9 

19,3 

16,5 

13.6 

10.6 

7.0 

2,9 

-1,2 

-5,1 

-0.6 

-16.1 

-21,7 


-70. 
-06. 
-01. 


•40,5 
•36,5 


17,2 

13.8 


-6,2 
•13,2 

•20,5 


5.6 
4.9 
4,5 
4,3 


15. 

16.1 


110 
563 
1/031 
1/524 
2/040 
2/593 
3/196 
3/766 
4/417 
5/110 
5/665 
6/079 
7/573 
8/558 
9/661 
10/919 
12/396 
13/290 
14/210 
15/315 
16/639 
17/961 
16/762 
19/700 
20/828 
22.234 
24/064 
2--/ 272 
26/736 
20/661 
31/467 


24.9 
22.9 

20,5 
17, 
14, 
11.7 
8.4 


23.0 
22,1 
16,2 
13, 
10,4 
5,2 


■33,0 
•42,1 
•92,1 

•57,6 

•63,3 

•66,7 

■71. 

■70,1 

•67, 

•63,6 

•60,1 

■56.0 

■'1.7 

■49.3 

■46.3 

■41,7 

•37,5 


-38,1 
-43,3 

-50,7 


T.OPCKJ/     K4NS, 
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/    C4K0LINE     IS. 
ICll    n9 


VANOfffftC    flp9, 
1001    ,1" 


950 
900 
95U 
800 
750 
700 
650 
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400 
350 
300 
250 
200 
175 
150 
126 
100 
80 
70 
60 
50 


266 

89 

527 

990 

1/477 

1.990 

2.526 

3.0=9 

3.701 

4/346 

5/023 

5/774 

0/572 

7/456 

6/424 

9/506 

10.738 

12.1l'5 

13.,;i31 

13/999 

16.139 

16.522 

17/903 

,  ^39 

19/ 70V 

.866 

22/299 

24/1*2 

25/357 

26/835 

28/762 

31/550 

34/007 


16,4 

17,4 
16.6 
15.3 
12.9 
9,7 
5.9 
2.4 
-1.6 
-5,9 
■10.9 
■16.0 
•22.1 
•29.5 
•  37.9 
•47.1 
•55.7 
•57.9 
•59,2 
•60,7 
•62,0 
•60,7 
•59.1 
■57.0 
•55.4 
■53,3 
•50.7 
•48.6 
•46,3 
•42.9 
•36.9 
■33.6 


9.4 
5,5 


14,7 
19,3 


2.5 

5,4 
6,5 
6,9 
7,6 
8,1 
9,4 
11,5 
12,9 
14,' 
16,0 
16.2 
19,6 
19.5 
20,2 
23.9 
22.2 
22.2 
19.7 
12,' 
6.0 
2.7 
.5 
1.9 
3.9 
5.2 
6,9 
9.3 
9,5 
II. 0 


1.516 
2/034 
2/580 
J/159 
3/772 
4/427 
5/120 
5/896 
6/702 
7/613 
0/611 
9/730 
11/004 
12/499 
13/339 
14,297 
15/369 
16/653 
17/936 
16/725 
/050 
/772 
22/171 
24.016 
23.204 
26.676 
26/590 
31/316 
33/752 


26.5 

27.4 

23.6 

21.0 

16.2 

19.7 

13.1 

10,1 

6.6 

2.9 

-.6 

-4.6 

-9.2 

-14.6 

-21.2 

-29.5 

-39,8 

-52,1 

-59.3 

-67,0 

-74,1 

-77.8 

-73.6 

-69.9 

-65.7 

-60.7 

-56,3 

-52.0 

-49.2 

-46.6 

-44,5 

-41.2 

-38.0 


24,7 
22,9 
19,3 
16,0 
12,5 
9,5 


,2 


-6,6 
-11.2 
-15.3 


-42,3 
-52.1 


2.9 

3.7 
6.9 


789 

61 

506 

992 

1/476 

1/993 

2/540 


6/633 
7/527 
6/505 
9/597 
lU/944 
12.304 
13.154 
14,117 


1  ;/V34 
16.749 
19/701 
20/843 
22/261 
24/122 
25/313 
26/7(7 
28/712 


31/ 


,60 


19,9 

2,7 

14 

23,2 

3,6 

19 

2u,5 

1,5 

20 

16,9 

-,9 

21 

13,3 

-6,2 

22 

9,6 

-9,4 

22 

5,8 

-13.7 

22 

1.9 

-16,7 

23 

-2.6 

-20,5 

23 

-7.6 

-25.8 

25 

-13.2 

-31,0 

25 

-19.7 

-36,9 

25 

-27.0 

-43.1 

25 

-15.6 

-49.6 

26 

-44,8 

26 

-»(.9 

24 

-56.0 

26 

-(■1.6 

25 

-65,0 

25 

-47,3 

25 

-66.0 

27 

-63.5 

04 

-60.9 

09 

-57,9 

09 

-54.7 

0" 

-50.9 

09 

-49.0 

0» 

-46.6 

09 

-43.1 

09 

-37,9 

09 

-32,4 

09 

-26.8 

9,9 
10,4 
11,0 
13.4 
15.0 
17.5 
19.8 
22.9 


21. < 
11,^ 


12,0 
13,9 
18,5 


100 

110 

S38 

993 

1/475 

1/994 

2.517 

3.092 

3/694 

4/344 

5/029 

5/779 

6/576 

7/464 

6/434 

9/516 

10/753 

12/208 

13/056 

14.025 

15.164 

16/539 

17/907 

16/728 

19/685 

20/926 

22/243 

24/090 

25/273 

26/738 

26,640 

31/399 

33/877 


12,4 

11,7 

33 
33 

11.4 

6,6 

39 

12,9 

3,1 

36 

13,4 

1.0 

36 

11,9 

-4,2 

34 

-6.7 

32 

-11,9 

31 

-15. 6 

3" 

-20,5 

29 

-4,4 

-24,0 

2" 

-9,4 

-26,7 

29 

-15,1 

-32,4 

29 

-21,6 

-37.0 

27 

-28,9 

-43.9 

27 

-37,5 

-50.4 

27 

-46,3 

29 

-54.5 

27 

-57.8 

27 

-59  .3 

27 

-61.9 

26 

-63.5 

27 

-63,8 

29 

-62. 1 

02 

-f  0.3 

09 

-56  .0 

09 

-55.8 

09 

-52.7 

09 

-50,5 

09 

-47,7 

09 

-44.2 

09 

-38.7 

00 

19, 
15,1 
9.1 


10. 
12,9 


543 

1/016 

1/509 

2.027 

2,572 

3/15< 

3/763 

4/419 

5/109 

5/966 

6/674 

7/570 

6/553 

9/053 

10/9C7 

12/390 

13/232 

14/193 

15/300 

10/623 

17/939 

19/741 

19/68, 

20/813 

22/220 

'4/Oto 

25/254 

26.726 

26/647 

31.406 


23,2 

23,4 
21,7 

20,0 

16,5 

16,7 

14 

10,6 

0,7 

2,2 

-2,6 

-7.4 

-12.5 


-16.6 
-25.4 
-S3. 8 
-42.9 
-52.6 
-57,8 
-63.1 
-69.9 
-72.3 
-69.8 
-66.4 
-62.5 
-69,6 
-56,2 
-51.9 
-49.5 
6.6 


21 

21,9 

19,5 

13.0 

7,7 

2.5 

-2,9 

-9,7 

-9.2 

-12,0 

-16,9 

-23,0 

-28,6 

-34,9 

-40, 

-46.2 


See  reference   note   at  end  of    table 
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12,»36 
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m 
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7,524 
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19,75', 
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21.0 
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20.1 

17.7 

15. u 
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6,4 

3,1 
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11.5 
12.2 
12.7 
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16.1 
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14,5 
9,9 
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2,2 
1.1 
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6.1 
1,0 
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1.077 
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4,37' 
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14,053 
15,165 
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24. US 
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26,657 
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18.5 
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16.7 
14.4 
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8.e 
5,7 
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-50,4 


3,9 
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7.1 
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9,1 

9,7 

10,3 
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13.3 

14,5 

16,1 

17,7 
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19,2 

17,2 

14.6 
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5,3 

2.6 

.7 

3.1 
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6.5 

7.6 

9.0 
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10, fl 


44 
115 
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1,033 
1.525 

2.041 
2.561 
3,lf7 
3.757 
4.411 
5.096 
6.654 
6.661 
7.557 
B.539 
9,638 
10.890 
12.363 
13.218 
14,166 
15.3C3 
16.649 
17.)91 
18.SP2 
19.752 
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22,308 
74,167 
75,360 
26,835 
25,765 
31,534 
34.035 


22,1 
22,3 
72,3 
70,3 

17,6 
14,4 
11,1 
7,9 


-3,0 
-7,4 
-12,7 
-1».6 
•25,5 
-33,9 
-43,1 
-52,2 
-56,7 
-'■1.2 
-65.6 
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-66.9 
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-61,2 
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-54,4 
-50,9 
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-46,0 
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20.6 
It. 9 
12.9 

B.e 
5.1 

.6 
-5.5 
-9.S 

-14,5 
-20.3 
-25.5 
-30.9 
-36.9 
-42,0 


8.3 
12.4 
13.3 
12.7 
11.7 
7.6 
1.1 


8,9 

in.i 

10,5 
11,4 
12.4 
12.1 
17. » 


9=2 
1.473 
1.9fl 
2.514 
3. OK; 
3.676 
4.311 
4.9«4 
5.719 
6,5'"6 
7,376 
6,330 
9,307 
10,614 
12,056 
12,9'9 
13,893 
16.051 
16,413 
17.951 
16,6l'« 
19,059 
70,815 
72,243 
74,108 
25,300 
76,779 
76.712 
31.506 


12.9 
U.  .6 
7.3 
3.2 
-1.0 
-5.1 
-9.5 
-14.2 
-19.6 
-25,6 
-32. i 
-40.8 
-49,3 
-64,5 
-54.0 
-55,6 
-»7.6 
-59,1 
-55,2 
-56,2 
-57,3 
-56,0 
-53.3 
-50.7 
-48.6 
-45.4 
-41.6 
-36.2 


3.7 
1.3 
-1.3 
-4.1 
-7.8 
-13.4 
-16.3 
-25.0 

-10. e 

-37,0 
-43,5 

-47,6 


2.4 
2.1 

1." 
?.6 
3.8 

4.9 
5.6 
6.4 
7,5 
9.2 

11. 1 

10.5 
9.4 
9.P 
9.5 
8.5 


3.9 
4.9 
7.5 


0 

0 

Q 


346  nfl 


950 
970 
850 
BOO 
750 
700 

eso 

600 
550 
500 
450 
4no 
350 
3:"C 
250 
200 
176 
J50 
125 
ICO 
60 


1.467 

68 

5^6 

9tO 

1.471 

1.9r7 

2,528 

3,109 

3,710 

4,363 

5,041 

8,794 


l'.,''-9 

12,2rv 

13.057 
14,025 
15.158 
16,575 
17.B'4 
lb.7r6 
19.662 
20,603 
22,217 

24,i6e 

75,256 

26,721 
28,632 
31,401 
33,863 


14.0      -2.1    27 


1' 
.1    26 


■63.9 
-62.3 


-2.9 

-6.1 
-9,6 
-14,1 
■20,2 
■29,3 
■29,9 
•39.2 
•41.7 
■48.8 


5.9 

6." 
6.9 
7.3 
8,5 
10,5 
13,1 
14,7 
16,4 
19,4 
21. C 
24,1 
27,1 
25,7 
23,9 
18,6 
11,6 
4,6 
.5 
2,7 
3,9 
7,1 
R,P 

9.1 

9.5 
ir.« 
12.3 


12 
133 

557 
l,0C6 
1,478 
1,975 
2,495 
3,055 
3.640 
4.270 
».935 
5.664 
6.440 
7,3'-3 
e,246 
9,299 
10.503 
11,944 
12,805 
13.813 
15.011 
16.451 
17.903 
18.776 
19.7I!6 
20,985 
72,453 
74,362 
26,51.0 
27,090 
29,036 
71,870 
34,387 


5.3 

2.7 
-.7 
-4.4 
-8.1 
-12.3 
-16.9 
-22.3 
-28.5 
-36.0 
-43.7 
-■1.2 
-52.6 
-51.4 
-50.5 
-51.1 
-51.2 
-50.5 
-5C.2 
-49.6 
-4E.S. 

-47.9 

-46.3 

-44.6 
-42.5 
-78.7 
-32.7 
-27.6 


-.1 

-4.2 

-5,6 

-9.9 

-12.6 

-15,5 

-20.0 

-2».3 

-29.0 

-33.6 

-39.2 


3.3 

3,6 

4,1 


1,1 
2,4 

3,4 

4,8 
6,2 
9,7 

9,5 
10,3 
10,8 


14 

90 

536 

1.014 

1.5P7 

2.026 

2.566 

3,150 

3,756 

4,416 

5.110 

S,8V4 

6,689 

7,597 

6,59* 

9.711 

10.992 

12.464 

13.312 

14.258 

15.334 

16.613 

17,997 

18,691 

19,606 

20,722 

22.117 

23.956 

25,142 

26,611 

29,576 

31,237 

33,711 


26,7 
27.5 
73.5 
2t  .6 
19.1 
16.9 
13.3 
10.1 
7.0 
3.1 
-.9 
-6.2 
-9.7 
•15.1 
•21.6 
•30.0 
•40.2 
•52.6 
•69.9 
•67.5 
•76.1 

•74,8 


75,0 

23,0 

16,8 

15,7 

12,5 

8,9 

4,3 

.1 

-3,6 

-9,4 

-12.1 

-17.3 

-22.7 

-25.0 

-36.5 

-44.6 

-52,6 


1,199 
69 
506 
976 
1,463 
1,979 
2,517 
3,054 
3,654 
4,341 
5,021 
6,766 
6,562 
7,443 
8,407 
9.484 
lu.712 
12.163 
13,015 
13.990 
15,134 
16,522 
17.902 
18.731 
19.695 
20.844 
72.263 
24.122 
25,313 
26.786 
29.709 


-94.1 
-56.6 

-57.6 
-60.0 
•61.6 
•61,6 
-60.1 
-58.8 
-57.0 
•54.6 
•51.5 
•49.3 


1.3 
-1.7 
-4.1 
-6.3 
-9.0 
-13.6 
-18.5 
-25.1 
-31.0 
-30.2 
-43,0 


1,3 
1,5 
3,5 

4,1 

4,3 
6,2 
8.1 
9,7 
11,9 
13,3 
15,8 
19,1 
20,4 
19,1 
17,3 
14,6 
9,3 
3,9 


131 

6C 

494 

967 

1,460 

1.978 

2.519 

3.097 

3.695 

4.356 

5,940 

6,796 

6,597 

7,489 

6,462 

9,6*6 

10,765 

12,245 

13,100 

l4,w,76 

15,115 


21,9    7,6  02 


9,2 

2,7 
-,4 
-3,7 
-6,9 
■11.9 
•16.0 
•18.9 
•74.2 
•26.4 
•32.2 
•39.2 
•46.4 
•52.5 


4.7 
6,6 
7,0 
10,8 

12.5 
14.7 
16.4 
19.1 
27.3 
27,4 
27,2 


\ 


Note:  All  obaervationa  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  Instrument  shelters  used  for  rawtnsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  Is  usually  the  same  as  for  height,  it  Is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatureswarmer  than  -40*C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.e.,  elevation  angles  less  than 
6*  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  values  are  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  Indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  99  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*  Rawinsondesat  this  station  were  equipped  with  hypsometcrs  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  SO  mb.  These  rawin- 
sondes  were  carried  aloft  by  special  high  altitude  balloons.  In  an  effort  to  consistently  reach 
higher  altitudes. 

+    Observations  for  these  stations  arc  scheduled  at  0000  G.C.T. 

t  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


June 
3 


5 

6 

8 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

27 

28 

29 

30 

Aver- 
ages 


June 

1 

6 

7 

8 

9 

10 

11 

22 

30 

Aver- 
ages 


Sun'a  zenith  distance 


78.r 


7S.r 


75.T 


ALBUQUERQUE,  N.  MEX. 


0.84 
.83 


0.93 
.92 


.83 
.93 
.64 
.95 
1.03 
.95 


1.05 
1.03 


.95 

.83 

.89 

.96 

1.01 

1.04 

1.09 

1.14 

1.07 

1.00 

1.05 


1.18 
1.19 
1.18 

1.08 

1.17 
1.06 
1.07 
1.11 


1.11 
1.18 
1.19 
1.23 
1.30 
1.23 
1.16 
1.21 
.91 
1.24 
1.27 
1.19 
1.17 


1.40 
1.38 
1.38 
1.31 
1.42 

1.35 
1.30 
1.37 


1.06 
1.11 
1.04 


1.09 
1.17 
1.09 
1.18 
1.21 
1.16 
1.08 

.95 

1.17 
1.07 


0.71 
1.03 


.99 
.87 
1.00 
.95 
.99 
.93 


0.56 
.92 


.79 
.86 
.75 
.90 
.79 
.86 
.80 

.69 
.82 


BLUE  HILL  OBS. ,  MASS. 


4.89 


0.66 

.48 

.76 
.69 
.57 


0.79 
.48 


.65 
.61 


0.95 
.65 


.91 
.81 
.72 


1.06 
.88 


1.15 

1.11 

1.03 

.89 


1.33 
1.33 


1.33 
1.17 


0.79 
.99 


1.16 
1.10 


1.10 
.94 


0.59 
.79 


1.00 
.91 


0.38 
.66 


MADISON,  WIS. 


78.r 


.46 
.82 


.78 
.65 
.83 
.73 
.77 
.72 
.65 
.62 


.74 
.66 

.67 
.50 

0.63 


June 

1 

2 


5 


10 

11 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Aver- 
ages 


13 


27 

Aver- 


Sun's  zenith  distance 


75.7*    70.r 


70.7*    7S.7* 


TUCSON,  ARIZ. 


0.52 
.63 


0.65 
.75 


.85 
.85 


.98 
1.02 


1.00 
.88 
.97 
.96 

1.00 
.96 

1.02 
.91 
.85 


1.19 
1.13 


1.11 
1.08 


1.10 
1.11 
1.14 
1.13 
1.16 
1.08 
1.01 


1.35 
1.36 
1.30 

1.28 
1.28 
1.35 
1.28 
1.31 
1.27 
1.31 
1.33 
1.39 
1.32 
1.23 
1.29 
1.32 
1.34 


0.98 
.92 


1.12 
1.01 


1.08 
1.11 
l.ll 
1.20 
1.17 
1.12 
1.11 

.98 
l.OS 
1.15 
1.19 
1.15 
1.05 

.99 


.72 
.74 
1.00 
.96 
.97 
.97 


.89 
.93 

.96 

1.06 

1.02 

.94 

.96 

.79 

.91 

.97 

1.06 

1.01 

.90 

.84 


.86 
.85 
.84 
.89 

.84 
.75 


.77 
.81 
.86 


.63 
.75 
.85 
.96 
.91 
.80 
.73 


OMAHA,  NEBR. 


HS  .71 
HS  .81 


.80 
0.78 


HS  .82 
HS  .91 


.92 
0.86 


HS  .97 
HS1.03 


HS1.19 
HSl.lO 
HS1.14 
HS1.15 
DS  .92 
1.14 


HS1.40 
D  1.30 


1.29 
1.33 


HS1.20 
HS1.09 


HS1.02   HS0.93 
HS  .82   HS  .72 


.55 
.53 


.76 
.73 
.78 

.72 
.67 


.67 
.71 
.77 
.88 
.78 
.73 
.77 
.47 
.64 
.77 
.87 
.80 
.71 


D      Dust 

*     Values  corresponding  to  true  solar   noon 


DS      Slight    dust 
HS     Slight   haze 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.     An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  above  appears 


in  the  February  1957  issue.   Vol.    8,   No.    2.   page  63,   of  this  publication. 
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STORM   SUMMARY 


DELAYED  DATA 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 
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ALL  OTHER 

^DAWAGE 

"'"damage 

^DAMAGE 
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^DAMAGE 
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See  footnotes  with  current  data 


CORRECTIONS 


page  99:   Seattle-Tacoma,  Wash. 


Month:   February  1969 


Solar  radiation  total  for  the  17th  should  be  181  and 
the  average  164. 


page  139:   Wyoming 

page  155:   Salt  Lake  City,  Utah 


Month:   March  1969 


There  was  no  occurence  of  storms  or  unusual  weather 
phenomena. 

Solar  radiation  average  should  be  461. 


page  240:   Lihue  Kauai,  Hawaii 


Month:   April  1969 

The  5  mb.  height  should  be  35,901 
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chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),   June. 


B.    Temperature  Departure  from  30  -  Year  Meon  (°F  1931-60),  June  1969. 
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Chart  VI.  A.    Percentage  of  Possible  Sunshine,  June  1969. 


60  to  70  p»rc«tjt 
50  lo  60  p«ic*Qt 
40  to  50  percent 
Uod«i  40  p*ic«ot 


B.    Percentage  of  Mean  Monthly  Sunshine,  June  1969. 


A.    Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 
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Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  June  1969. 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  June  1969. 


A.   Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.  -' ) 
and  recorded  in  International  Pyrhelionaeter  Scale  of  1956.      B.   Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  PyrheliometerSc^e  of  1956. 
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Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,    June  1969.    Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  June  1969.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  July  196Q  was  cooler  than  normal  over  the  northern 
half  of  the  Nation  and  warmer  than  normal  over  the 
southern  half. 

2.  Heavy  rains  caused  severe  flooding  and  considerable 
damage  in  some  eastern  locations. 

3.  Many  persons  were  killed  and  injured  by  the  thunder- 
storms   that     struck    northern    Ohio    on    July    4-5. 

TEMPERATURE. --July  temperatures  averaged  below 
normal  over  the  northern  half  of  the  Nation  and  above 
normal  over  the  southern  half.  A  number  of  stations 
in  the  South  recorded  the  hottest  July  in  several  decades. 

Heat  and  humidity  over  the  southern  States  intensified 
in  the  first  week  of  July.  Needles,  Calif.,  registered 
115°  or  higher  on  several  afternoons.  Many  stations  in 
the  Southwest  and  the  central  and  southern  Great  Plains 
registered  100°  temperatures  by  midweek.  The  mercury 
climbed  to  101°  at  Lincoln,  Nebr.,  on  the  3d.  Tempera- 
tures at  Roswell,  N.  Mex.,  averaged  8°  above  normal. 
Maximums  at  Washington,  D.  C,  averaged  92°  in  the 
first  6  days  in  July.  More  comfortable  weather  pre- 
vailed over  the  northern  Great  Plains  where  early 
morning  temperatures  dropped  to  the  40' s,  50' s,  and 
60' s  and  afternoon  maximums  remained  in  the  80' s. 
The  temperature  regime  over  the  Far  West  did  not 
change  much  in  the  2d  week  of  July.  The  Northwest 
remained  cool  and  comfortable;  the  Southwest  continued 
hot.  A  polar  High  over  the  Great  Lakes  brought  cool 
nighttime  temperatures  to  the  Northeast  with  mlnimums 
dropping  to  the  40' s  on  several  mornings.  Another 
High  stationary  off  the  South  Atlantic  coast  pumped 
hot  humid  air  across  the  southern  Great  Plains  that 
pushed  afternoon  temperatures  into  the  high  90' s  and. 
In  some  areas,  to  100°  or  higher  on  2  or  more  days. 
Valentine,  Nebr.,  registered  107°  on  July  12.  Darkness 
brought  only  slight  relief  from  the  sweltering  heat 
and  humidity.  Early  morning  temperatures  fell  only 
to  the  high  70' s.  The  minimum  at  Kansas  City,  Mo.,  was 
81°   on  July  9  and  at  Memphis,  Tenn.,  80°  on  the  10th. 

The  West  warmed  inthelasthalf  of  July.  Temperatures 
reached  the  90' s  along  the  Canadian  border.  Stations 
In  eastern  Washington  registered  90°  heat  on  several 
afternoons.  Interior  California  stations  registered  100° 
or  higher  on  1  or  more  days  and  the  mercury  at  desert 
locations  soared  to  110°  or  higher.  Some  of  the  deserts 
remained  hot  at   night  with  temperatures  around  90°. 

The  hot  humid  weather  maintained  its  grip  on  the 
South  Central  and  Southeast  In  the  last  half  of  the 
month,  but  in  the  Northeast  hot  humid  weather  alter- 
nated erratically  with  cooler,  drier,  more  comfortable 
conditions. 

The  month  ended  with  100°  heat  In  the  Southwest  and 
along  the  Mexican  border.  Many  stations  In  the  South- 
western Deserts  registered  112°  w  117°  on  July  31. 
More  comfortable  temperatures  occurred  along  the 
northern  Pacific  coast,  and  from  the  northern  Great 
Plains  to  New  England.   Cooler,  less  humid  air  was  re- 


placing the  sweltering  tropical  heat  In  the  Deep  South. 

PRECIPITATION. --Little  rain  fell  west  of  the  Rocky 
Mountains  In  July.  Most  stations  In  the  Far  West 
recorded  less  than  1  Inch,  wide  areas  received  less 
than  1/2  Inch,  and  much  of  Oregon  and  California  re- 
ceived no  rain  or  only  light  sprinkles.  Some  exceptions 
include  parts  of  Arizona  where  more  than  an  inch 
fell.  Douglas,  Ariz.,  received  more  than  4  Inches  in 
the  3d  week  of  July  and  more  than  1  inch  in  the  last 
few  days  of  the  month.  The  July  total  at  Milford,  Utah, 
1.36  Inches,  was  among  the  largest  July  totals  In  several 
decades.  At  Los  Angeles,  Calif.,  Civic  Center,  the 
July  amount,  0.03  inch,  was  the  largest  July  total  In 
the  last  half  century.  This  Is,  of  course,  the  "Dry 
season"  In  southern  California. 

Showers  and  thunderstorms  left  an  Irregular  rain- 
fall pattern  from  the  Great  Plains  to  the  Atlantic 
Ocean.  Kansas  City,  Mo.,  received  over  10  inches  — 
more  than  twice  as  much  as  most  localities  in  the  State. 
Especially  heavy  rains  fell  along  portions  of  the  Gulf 
coast  —  over  14  Inches  at  Mobile,  Ala.,  and  almost 
19  Inches  at  Tallahassee,  Fla.  Washington,  D.  C, 
received  9.44  inches  and  Norfolk,  Va.,  12.70  Inches, 
both  totals  being  more  than  twice  the  30-year  normals. 
The  July  total  at  Atlantic  City,  N.  J.,  14.64  Inches,  Is 
more  than  3  times  the  normal  for  that  location. 

Generous  showers  occurred  In  central  Missouri  and 
from  northern  Ohio  to  extreme  northern  West  Virginia 
In  the  first  week  of  July.  Portions  of  the  latter  area 
received  4  to  11  Inches  of  rain  during  the  week.  A 
21-county  area  in  northern  Ohio  received  4  to  11  inches 
of  rain  between  6  p.m.,  July  4  and  11  a.m.,  July  5. 
Winds  gusting  to  100  m.p.h.  and  severe  lightning  ac- 
companied the  Initial  line  of  thunderstorms  which  ex- 
tended from  Toledo  to  Conneaut.  The  winds  downed 
thousands  of  trees.  Runoff  from  the  heavy  rains  ex- 
ceeded the  capacity  of  drainage  systems  and  head- 
water streams,  causing  rapid  flooding  of  wide  areas. 
The  floods  damaged  thousands  of  dwellings,  over  a 
hundred  bridges  and  culverts,  and  closed  numerous  roads 
and  highways.  Forty-one  persons  lost  their  lives  — 
most  from  drowning  but  several  were  killed  by  falling 
trees.  A  few  were  electrocuted  by  fallen  wires  and  1 
was  struck  by  lightning.  The  storms  injured  more 
than  550  persons  and  caused  many  millions  of  dollars 
damage  to  property  and  crops. 

Heavy  showers  fell  from  eastern  Nebraska  to  northern 
Illinois  and  along  the  middle  Gulf  coast  in  the  3d  week 
of  July.  Weekly  totals  ranged  up  to  5  1/2  Inches  in 
south-central  Iowa  and  to  about  9  Inches  in  Alabama, 
Up  to  6  Inches  of  rain  fell  in  northeastern  Ohio  on  the 
forenoon  of  July  20.  Abundant  rains  fell  along  the  Atlantic 
seaboard  in  the  last  few  days  of  the  month.  Torrential 
rains  from  the  27th  to  30th  caused  flash  flooding, 
road  washouts,  and  soil  erosion  from  Vermont,  New 
Hampshire,  and  central  Maine  to  the  South  Carolina 
Piedmont.  Damage  was  especially  severe  from  Virginia 
northward  to  the  coastal  sections  of  Maine. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


Temperahire 

Precipitatioc 

Monthly 

extremes 

Monthly  eztr«mes 

STATE 

Station 

1 

£ 

« 

SUtion 

1 
i 

1 

Station 

Gieateat 

Station 

Lent 

'F 

'F 

In. 

In. 

Alabama 

Waterloo 

104 

11 

Valley  Head 

53 

30 

Robertsdale  IE 

22.91 

Warrior  Lock  k   Dam 

0.77 

Alaska 

West  Fork 

87 

6+ 

Chandalar  Lake 

25 

24 

Cape  Hinchlnbrook 

28.71 

Summit  Nike  Site 

.00 

Arizona 

Willow  Beach 

119 

4+ 

Fort  Valley 

28 

6 

Nogales  2N 

8.75 

3  Stations 

.00 

Arkansas 

4  Stations 

107 

14+ 

Huntsvllle 

53 

29 

Parks 

16.21 

Eureka  Springs 

.33 

California 

2  Stations 

121 

31  + 

2  Stations 

26 

7+ 

Big  Bear  Lake 

2.13 

185  Stations 

.00 

Colorado 

4  Stations 

107 

4+ 

do 

25 

7+ 

Victor 

7.02 

Grand  Junction  WBAP 

.21 

Connecticut 

Norwalk  Gas  Plant 

97 

18 

Coventry 

40 

9 

Burlington 

9.71 

West  Thompson  Dam 

3.40 

Delaware 

Wilmington  Porter  Resvr 

98 

18 

2  Stations 

55 

10+ 

Georgetown  5SW 

9.91 

Bridgevllle  INW 

5.22 

Florida 

Palatka 

102 

6 

Usher  Tower 

62 

15 

Tallahassee  WBAP 

18.83 

De  Soto  City  8SW 

1.63 

Georgia 

Camilla 

103 

7 

Blalrsvllle  Exp  Sta 

53 

30 

Quitman 

10.69 

Waynesboro  2NE 

.80 

Hawaii 

Keawakapu  Beach  260.2 

95 

1 

Mauna  Loa  Slope  Obs 

31 

3 

Puohokamoa  2  343 

40.20 

3  Stations 

.00 

Idaho 

Brownlee  Dam 

105 

28 

Stanley  INNE 

23 

4+ 

Montpelier  Ranger  Sta 

2.00 

11  Stations 

.00 

Illinois 

Windsor 

103 

4 

2  Stations 

50 

2+ 

Centralla  2SW 

13.60 

Rantoul 

1.88 

Indiana 

Evans  Landing  Dam  43 

101 

16 

LaGrange  Sewage  Plant 

49 

2 

2  Stations 

10.58 

Salamonla  7W 

2.37 

Iowa 

2  Stations 

99 

15+ 

Swea  City  5NW 

44 

1 

Eldora 

12.97 

Ida  Grove 

1.62 

Kansas 

Norton  8SSE 

111 

3 

Winona 

48 

1 

Chalk 

14.21 

Ashland 

1.09 

Kentucky 

12  Stations 

98 

19+ 

2  Stations 

50 

31+ 

Oneida 

7.77 

Edmonton 

.80 

Louisiana 

Mlnden 

106 

15 

do 

62 

31+ 

Hackberry  8SSW 

14.87 

Haynesvllle  2WSW 

.45 

Uaine 

Saco 

97 

17 

Squa  Pan  Dam 

29 

7 

Ellsworth 

7.79 

Telos  Dam 

2.67 

Maryland 

Cumberland 

101 

1 

4  Stations 

50 

15+ 

Solomons 

17.79 

Potomac  Filter  Plant 

3.50 

Massachusetts 

Lowell 

98 

17 

Chester  2 

38 

8 

Borden  Brook  Reservoir 

9.20 

Rochester 

1.35 

Michigan 

4  Stations 

95 

16+ 

Herman 

26 

6 

Grosse  Pointe  Farms 

8.37 

Sault  Ste  Marie  WBAP 

.93 

Minnesota 

3  Stations 

98 

13+ 

Cotton  lOE 

30 

6 

Canby 

8.41 

Hal lock 

.97 

Mississippi 

2  Stations 

104 

9 

Holly  Springs  4N 

58 

30 

Gulfport  Naval  Center 

15.10 

Byhalia 

.68 

Missouri 

Joplln  FAA  AP 

107 

13 

Cassville  Ranger  Sta 

52 

31 

Brunswick 

15.40 

Seligman 

.70 

Montana 

Miles  City  FAA  AP 

101 

11 

Jackson 

23 

4 

Lambert 

5.49 

Babb  6NE 

.03 

Nebraska 

2  Stations 

110 

4+ 

Agate  3E 

40 

27 

Saint  Ann  3ESE 

10.46 

Scottsbluff  WBAP 

.72 

Nevada 

Sunrise  Manor  Las  Vegas 

115 

2 

Buffalo  Ranch 

27 

6 

Penoyer  Valley 

2.73 

7  Stations 

.00 

New  Hampshire 

2  Stations 

96 

16 

Mount  Washington 

25 

6 

Mount  Washington 

15.53 

Lakeport 

3.10 

New  Jersey 

do 

98 

19+ 

2  Stations 

42 

2 

Mlllville 

16.64 

Rahway 

4.84 

New  Mexico 

Jal 

111 

26 

Red  River 

36 

11 

Fort  Bayard 

14.90 

Shiprock 

.10 

New  York 

2  Stations 

98 

17 

3  Stations 

34 

8 

Frost  Valley 

10.75 

Watertown  FAA  AP 

.50 

North  Carolina 

Lexington 

102 

6 

Transou 

46 

14 

Wilmington  WBAP 

13.46 

Cullowhee 

1.27 

North  Dakota 

6  Stations 

98 

13+ 

Washburn 

35 

1 

Center 

9.03 

Medina 

1.16 

Ohio 

2  Stations 

99 

19 

Warren  3S 

42 

2 

Beach  City  Dam 

16.12 

Hoytville  2NE 

1.38 

Oklahoma 

Mutual 

112 

12 

Goodwell 

54 

28 

Billings 

5.60 

2  Stations 

T 

Oregon 

McDermltt  26N 

111 

20 

3  Stations 

27 

26+ 

Crescent  Lake  Junction 

1.13 

28  Stations 

.00 

Pennsylvania 

Burnt  Cabins  2NE 

102 

18 

Kane  INNE 

35 

2 

Long  Pond  2W 

13.93 

Stump  Creek 

1.60 

Puerto  Rico 

2  Stations 

97 

26+ 

2  Stations 

60 

27+ 

San  Sebastian 

14.73 

Juana  Diaz  Camp 

1.00 

Rhode  Island 

Providence  WBAP 

95 

17 

Kingston 

49 

10 

Greenville 

5.46 

Newport 

1.29 

South  Carolina 

Columbia  Unl  ol  SC 

102 

19 

Longcreek  IN 

58 

30 

Cheraw 

9.74 

Antrevllle 

.87 

South  Dakota 

Longvalley 

107 

12 

Ralph 

38 

31 

Hilland  4NNW 

10.40 

Newell  2NW 

1.02 

Tennessee 

Savannah 

105 

11 

Mountain  City  No  2 

50 

14 

Bristol  WBAP 

8.18 

Waverly  4W 

.69 

Texas 

Fowlerton 

111 

6 

Mount  Locke 

55 

8+ 

Port  Arthur  WBAP 

10.14 

28  Stations 

.00 

Utah 

La  Verkln 

111 

26 

Soldier  Creek 

26 

3 

Boulder 

5.30 

3  Stations 

.00 

Vermont 

Bellows  Falls 

97 

17 

Mount  Mansfield 

30 

2 

Huntington  Center 

8.64 

Bethel  4N 

1.80 

Virginia 

2  Stations 

101 

6+ 

Monterey 

44 

8 

Richmond  WBAP 

13.90 

Grundy  3NW 

.16 

Washington 

Lower  Granite  Dam  (nr) 

105 

28 

2  Stations 

32 

13 

Wellplnit 

2.27 

26  Stations 

.00 

West  Virginia 

Omps 

101 

1 

do 

45 

15+ 

Reedsvllle  Exp  Farm 

10.25 

Athens  Concord  College 

2.25 

Wisconsin 

3  Stations 

96 

13+ 

3  Stations 

33 

6+ 

Fort  Atkinson 

8.75 

Montello 

1.40 

Wyoming 

Spencer  lONE 

104 

13 

Bondurant  3NW 

20 

4 

Hat  Creek  5E 

4.83 

2  Stations 

.00 

And  also  on  an  earlier  date  or  dates. 


NOTE:   Dates  in  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Cllmatological  Data  for  times  of  observations). 
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HEATING  DEGREE  DAYS 


(Base  65°F.) 

JULY  1969 

Cntmit 

a 

Cuirant 

■S 

Cuiraat 

1 

Cunant 

s 

•M 

laoB 

1 

iaaaon 

1 

■■■■on 

■■■■on 

a 

1 

1 

■3 

1 

State  and  itaUon 

1^ 

?  1 

5 1 

Stata  and  aiation 

^1 

,    1 

State  and  station 

«  1 

State  and  station 

^  1 

1 

a 

^  1 

1 

1    1 
*   1 

■3 
g 

3^1 

if 

1 

3^1 

^  .d 

11 

1 

II 

3 

1 

li 

1 

1 

ll 

2 

1 

1 

ALABAMA 

IDAHO 

NEBRASKA 

TENNEjoEE 

aiUMlNGMAM 

0 

0 

0 

BOISE 

3 

3 

0 

GRAND  ISLAND 

0 

0 

0 

BRISTOL 

Q 

0 

0 

HUNTSVILLE 

0 

0 

0 

LEWISTON 

0 

0 

0 

LINCOLN  U 

u 

0 

0 

CHATTANOOGA 

^ 

0 

0 

MOBILE 

u 

0 

0 

POCATELLO 

24 

24 

0 

NORFOLK 

0 

0 

9 

KNOXVILLE 

o 

D 

0 

MONTGOMERY 

0 

0 

0 

NORTH  PLAITE 

1 

1 

0 

MEMPHIS 

0 

0 

ILLINOIS 

OMAHA 

0 

0 

0 

NASHVILLE 

0 

o 

0 

ALASK.A 

CAIRO  U 

0 

0 

0 

SCOTTSBLUFF 

0 

0 

0 

OAK  RIDGE  R 

0 

0 

0 

Anchorage 

168 

168 

211 

CHICAGO  0  HARE 

4 

4 

0 

VALENTINE 

0 

0 

9 

ANNETTE 

181 

181 

242 

CHICAGO  MIDWAY 

2 

2 

0 

lEXAc 

BARROW 

935 

935 

803 

MOLINE 

U 

0 

0 

NEVADA 

ABILENE 

0 

0 

0 

BARTER  ISLAND 

807 

807 

735 

PEORIA 

u 

0 

0 

ELY 

26 

26 

26 

AMARILLO 

0 

0 

BETHEL 

343 

343 

319 

ROCKFORO 

4 

4 

6 

LAS  VEGAS 

0 

0 

0 

AUSTIN 

g 

0 

0 

SETTLES 

263 

263 

SPRINGFIELD 

0 

0 

0 

RENO 

5 

5 

43 

BROWNSVILLE 

0 

0 

0 

BIG  DELTA 

234 

234 

WINNEMUCCA 

16 

16 

0 

Corpus  christ  i 

0 

0 

0 

COLD  BAT 

361 

361 

474 

INDIANA 

OALLAS 

u 

u 

0 

FAIRBANKS 

17u 

170 

171 

EVANSVILLE 

0 

0 

0 

NEW  HAMPSHIRE 

DEL  RIO 

o 

0 

0 

6ULKANA 

269 

269 

FORT  WAYNE 

0 

0 

0 

CONCORD 

64 

64 

6 

EL  PASO 

0 

0 

0 

HOMER 

355 

355 

INDIANAPOLIS 

0 

0 

0 

MT  WASHINGTON  OBS 

540 

540 

493 

FORT  WORTH 

0 

0 

ILIAMNA 

290 

2  90 

SOUTH  BEND 

0 

0 

0 

HOUSTON 

u 

0 

0 

JUNEAU 

343 

343 

301 

NEW  JERSEY 

GALVESTON  U 

y 

0 

0 

<ING  SALMON 

323 

323 

313 

IOWA 

ATLANTIC  CITY 

4 

4 

0 

LUBBOCK 

0 

0 

0 

KOTZEBUE 

402 

402 

361 

BURLINGTON 

0 

0 

0 

ATLANTIC  City  u 

0 

0 

0 

MIDLAND 

0 

0 

0 

MC  GRATH 

270 

270 

208 

OES  MOINES 

0 

0 

0 

NEWARK 

0 

0 

0 

PORT  ARTHUR 

0 

u 

0 

NOME 

451 

451 

481 

DUBUOUE 

7 

7 

12 

TRENTON  U 

0 

0 

0 

SAN  ANGtLO 

0 

0 

0 

ST.  PAUL  ISLAND 

512 

512 

605 

SIOUX  CITY 

0 

0 

0 

SAN  ANTUNIO 

0 

0 

0 

SHE  MY  A 

52  7 

527 

577 

WATERLOO 

9 

9 

12 

NEW  MEXICO 

VICTORIA 

^ 

0 

0 

SUMMIT 

426 

428 

ALBUOUEROUE 

0 

0 

0 

WACO 

0 

0 

n 

TALHEETNA 

227 

227 

220 

KANSAS 

CLAYTON 

0 

0 

Q 

WICHITA  FALLS 

0 

0 

0 

UNALAKLEET 

370 

370 

CONCORDIA 

0 

0 

0 

ROSWELL 

0 

0 

0 

YAKUTAT 

396 

396 

338 

DODGE  CITY 

0 

0 

0 

UTAH 

600DLAND 

0 

0 

0 

NEW  YORK 

MILFORO 

u 

0 

0 

AR 1 ZUNA 

TOPEKA 

c 

0 

0 

Albany 

13 

13 

0 

SALT  LAKE  CITY 

1 

1 

0 

FLAGSTAFF 

21 

21 

46 

WICHITA 

0 

0 

0 

BINGHAmTON 

30 

30 

22 

WENDOVER 

3 

3 

0 

PHOENIX 

0 

0 

0 

Buffalo 

13 

13 

19 

TUCSON 

0 

0 

0 

KENTUCKY 

J.F.  KENNEDY 

0 

0 

0 

VERMONT 

WINSLOW 

0 

0 

0 

COVINGTON 

u 

0 

0 

NEW  YORK  U 

0 

0 

0 

BURLINGTON 

41 

41 

26 

YUMA 

0 

0 

0 

LEXINGTON 

0 

0 

0 

NEW  YORK  LA  GUARDIA 

0 

0 

0 

LOUISVILLE 

0 

0 

0 

ROCHESTER 

18 

18 

9 

VIRGINIA 

ARKANSAS 

SYRACUSE 

22 

22 

6 

LYNCHBURG 

0 

0 

0 

FORT  SMITH 

u 

0 

0 

LOUISIANA 

NORFOLK 

0 

0 

0 

LITTLE  ROCH 

0 

0 

0 

BATON  ROUGE 

0 

0 

0 

NORTH  CAROLINA 

RICHMOND 

n 

0 

n 

LAKE  CHARLES 

0 

0 

0 

ASHEVILLE 

0 

0 

0 

ROANOKE 

0 

0 

0 

CALIFORNIA 

NEW  ORLEANS 

0 

0 

0 

CAPE  HAIIERAS  R 

0 

0 

0 

WALLOPS  ISLAND 

0 

0 

BAKERSFIELD 

0 

0 

0 

SHREVEPORI 

0 

0 

0 

CHARLOTTE 

0 

0 

0 

BISHOP 

u 

0 

0 

GREENSBORO 

0 

0 

0 

WASHINGTON 

Blue  canyon 

5 

5 

34 

MAINE 

RALEIGH 

u 

0 

0 

OLYMPIA 

95 

95 

68 

EUREKA  U 

264 

284 

270 

CARIBOU 

109 

109 

78 

WILMINGTON 

0 

0 

0 

quillayute 

20R 

208 

170 

FRESNO 

0 

0 

0 

PORTLAND 

30 

30 

12 

SEATTLE  TacOMA 

49 

49 

56 

LONG  dEACH 

0 

0 

0 

NORTH  DAKOTA 

SPOKANE 

40 

40 

9 

LOS  ANGELES 

0 

0 

19 

MARYLAND 

BISMARCK 

6 

6 

34 

STAMPEDE  PASS  R 

32  8 

328 

273 

LOS  ANGELES  u 

u 

0 

0 

BALTIMORE 

0 

0 

0 

FARGO 

20 

20 

28 

WALLA  WALLA  U 

0 

0 

0 

MT  SHASTA  R 

14 

14 

25 

WILLISTON 

25 

25 

31 

YAK  IMA 

20 

20 

0 

OAKLAND 

85 

85 

53 

MASSACHUSETTS 

RED  BL'JFF 

0 

0 

0 

BLUE  HILL  OBS  R 

23 

23 

0 

OHIO 

WEST  VIRGINIA 

aACRAMEfilU 

0 

0 

0 

BOSTON 

2 

2 

0 

AKRON 

1 

1 

0 

BECKLEY 

0 

0 

11 

SANOBERG  r 

lu 

10 

0 

NANTUCKET 

14 

14 

12 

CINCINNATI  OBS 

0 

0 

0 

CHARLESTON 

0 

0 

0 

SAN  DIEGO 

0 

0 

6 

WORCESTER 

19 

19 

6 

CLEVELAND 

1 

1 

0 

ELKINS 

u 

0 

9 

SAN  FRANCISCO 

86 

86 

31 

COLUMBUS 

0 

0 

0 

HUNTINGTON 

u 

0 

0 

SAN  FRANCISCO  U 

221 

221 

192 

MICHIGAN 

DAYTON 

0 

0 

0 

PARKERSBUHG  U 

0 

0 

n 

^ANTA  MARIA 

66 

66 

99 

ALPENA 

63 

63 

68 

MANSFIELD 

0 

0 

9 

STOCKTON 

0 

0 

0 

DETROIT 

0 

0 

0 

TOLEDO 

3 

3 

0 

W1SC0N:>IN 

DETROIT  M  WAYNE  CO 

0 

0 

0 

YOUNGSIOWN 

13 

13 

6 

GREEN  BAY 

38 

3fl 

28 

COLORADO 

FLINT 

16 

16 

9 

LA  CROSSF 

5 

5 

12 

ALAMOSA 

9 

9 

65 

GRAND  RAPIDS 

3 

3 

8 

OKLAHOMA 

MADISON 

13 

13 

25 

COLORADO  SPRINCi' 

1 

1 

9 

HOUGHTON  LAKE 

38 

38 

54 

OKLAHOMA  CITY 

0 

0 

0 

MILWAUKEE 

34 

34 

43 

DENVER 

2 

2 

6 

LANSING 

9 

9 

6 

TULSA 

0 

0 

0 

GRAND  JUNCTION 

U 

0 

0 

MARQUETTE  U 

93 

93 

59 

WYOMING 

PUEBLO 

0 

0 

0 

>(USKEGON 

5 

5 

12 

OREGON 

CASPER 

3 

3 

6 

SAULT  STE  MARIE 

92 

92 

96 

ASTORIA 

193 

193 

146 

CHEYENNE 

3 

3 

19 

CONNECI ICUl 

BURNS  U 

29 

29 

12 

LANDER 

8 

8 

6 

Bridgeport 

1 

1 

0 

MINNESOTA 

EUGENE 

17 

17 

34 

SHERIDAN 

20 

20 

25 

HARTFORD 

8 

8 

0 

DULUTH 
INTERNATIONAL  FALLS 

99 
76 

99 
76 

71 
71 

MEACHAM 
MEDFORD 

126 

0 

126 

0 

84 
0 

DELAWARE 

MINNEAPOLIS 

5 

5 

22 

PENDLETON 

0 

0 

0 

KILMINGTON 

0 

0 

0 

ROCHESTER 
ST  CLOUD 

10 
22 

10 
22 

25 
26 

PORTLAND 
SALEM 

17 
45 

17 
45 

25 
37 

OIST.OF  COLUMBIA 
HASH  NATL  AP 

0 

0 

0 

MISSISSIPPI 
JACKSON 

0 

0 

0 

SEXTON  SUMMIT  R 
PENNSYLVANIA 

130 

130 

81 

FLORIDA 

MERIDIAN 

0 

0 

0 

ALLENTOWN 

3 

3 

0 

APALACHICOLA  U 

0 

0 

0 

ERIE 

20 

20 

0 

OAYTONA  BEACH 

0 

0 

0 

MISSOURI 

HARRISBURG 

u 

0 

0 

FORT  MYERS 

0 

0 

0 

COLUMBIA 

0 

0 

0 

PHILADELPHIA 

0 

0 

0 

JACKSONVILLE 

0 

0 

0 

KANSAS  CITY 

0 

0 

0 

PITTSBURGH 

0 

0 

0 

KEY  MESl 

u 

0 

0 

ST  JOSEPH 

0 

0 

0 

PITTSBURGH  U 

0 

0 

0 

LAKELAND  U 

0 

0 

0 

ST  LOUIS 

0 

0 

0 

SCRANTON 

6 

6 

0 

MIAMI 

0 

u 

0 

SPRINGFIELD 

0 

0 

0 

WILLIAMSPORT 

2 

2 

0 

ORLANDO 

0 

0 

0 

TALLAHASSEE 

0 

0 

0 

MONTANA 

RHODE  ISLAND 

TAMPA 

0 

0 

0 

BILLINGS 

17 

17 

6 

Block  island 

5 

5 

0 

KESI  PALM  BEACH 

0 

0 

0 

GLASGOW 
GREAT  FALLS 

39 

27 

39 
27 

31 
2B 

PROVIDENCE 

2 

2 

0 

GEORGIA 

HAVRE 

26 

26 

26 

SOUTH  Carolina 

' 

ATHENS 

ATLANTA 

AUGUSTA 

0 

0 

0 

HELENA 

35 

35 

31 

CHARLESTON 

0 

0 

0 

^ 

0 

u 

KALI  SPELL 

109 

109 

50 

CHARLESTON  U 

0 

0 

0 

^ 

0 

u 

MILES  CITY 

0 

0 

6 

COLUMBIA 

0 

0 

0 

COLUMBUS 
MACON 

0 

0 

Q 

0 
0 
0 

MISSOULA 

69 

69 

34 

GNVLE-SPARTANBURG 

0 

0 

0 

SAVANNAH 

0 

0 

SOUTH  DAKOTA 

ABERDEEN 

7 

7 

25 

HURON 

0 

0 

9 

RAPID  CITY 

0 

0 

22 

SIOUX  FALLS 

2 

2 

19 

.:J 


0) 

\ 


Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  Indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 

(B»»  63*  F.) 


Current 

Current 

Cunent 

Current 

season 

r1 

11 

season 

season 

1 

season 

f 

■3 

a 

S 

■3 

c 

^^ 

State  and  itabon 

^  5 

&  a 

State  and  station 

C  o 

1  a 
Mi 

State  and  station 

|i 

11 

State  and  station 

|i 

1 

u 

^ 

si 

^ 

11 

1 

11 

Mi 

0 

a 

5-g 

i 

?-& 

1  ' 

1 

if 

I"! 

1 

?-& 

1 1 

1 

o  a 

ii 

;a  -1 

i 

O  3 

II 

g  3 

1 

1 

O  3 

II 

ALA3AMA 

HAWAII 

NEBRASKA 

SOUTH  DAKOTA 

BlRMINGrtAM 

S23 

1058 

HILO 

344 

1878 

NORTH  PLAITE 

257 

378 

ABERDEEN 

170 

235 

HUNTSVILLE 

572 

1250 

HONOLULU 

500 

2249 

OMAHA 

416 

662 

HURON 

214 

281 

MOBILE 

582 

1566 

KAHULUI 

474 

2036 

SCOTTSBLUFF 

315 

409 

RAPID  CITY 

193 

257 

MONTGOMERY 

568 

1303 

LI  HUE 

455 

1791 

VALENTINE 

301 

442 

SIOUX  FALLS 

270 

371 

ALASKA 

IDAHO 

NEVADA 

TENNESSEE 

ANCHORAOE 

1 

6 

BOISE 

256 

409 

ELY 

144 

151 

BRISTOL 

353 

684 

ANNETTE 

0 

66 

LEwISTON 

247 

464 

LAS  VEGAS 

772 

1737 

CHATTANOOGA 

42  9 

892 

3ARR0m< 

0 

0 

POCATELLO 

177 

216 

RENO 

193 

214 

KNOXVILLt 

438 

872 

BARTER  ISLAND 

0 

0 

WINNEMUCCA 

222 

261 

MEMPHIS 

527 

1337 

BETHEL 

u 

2 

ILLINOIS 

NASHVILLE 

554 

1130 

SETTLES 

2 

49 

CAIRO  U 

546 

nil 

NEW  HAMPSHIRE 

OAK  RIDGE  R 

443 

696 

BIG  DELTA 

1 

68 

CHICAGO  0  HARE 

259 

437 

CONCORD 

62 

161 

COLD  BAY 

0 

0 

CHICAGO  MIDWAY 

316 

530 

MT  WASHINGTON  OBS 

0 

0 

TEXAS 

FAIRBANKS 

2 

85 

MOLINE 

320 

528 

ABILENE 

699 

1389 

GULKANA 

0 

11 

PEORIA 

334 

523 

NEW  JERSEY 

AmARILLO 

550 

991 

HOMER 

u 

0 

ROCKFORO 

244 

371 

ATLANTIC  CITY 

264 

516 

AUSTIN 

658 

1590 

ILIAMNA 

3 

3 

SPRINGFIELD 

407 

729 

ATLANTIC  CITY  U 

322 

541 

BROWNSVILLE 

695 

2303 

JUNEAU 

0 

7 

NEWARK 

293 

531 

CORPUS  CHRISTI 

677 

1799 

KING  SALMON 

0 

0 

INDIANA 

TRENTON  U 

284 

503 

DALLAS 

787 

1580 

K0IZE8UE 

u 

0 

EVANSVILLE 

448 

841 

DEL  RIO 

735 

1899 

MC  GRATH 

0 

9 

FORT  WAYNE 

312 

431 

NEW  MEXICO 

EL  PASO 

627 

1450 

NOME 

0 

0 

INDIANAPOLIS 

344 

517 

ALBUQUEROUE 

478 

874 

FORT  WORTH 

715 

1472 

ST.  PAUL  ISLAND 

0 

0 

SOUTH  BtNu 

257 

425 

CLAYTON 

344 

473 

GALVESTON  U 

502 

1591 

SHE  MY  A 

0 

0 

ROSWELL 

660 

1127 

HOUSTON 

606 

1518 

SUMMIT 

u 

1 

IOWA 

LUBBOCK 

675 

1141 

IALKEETNA 

1 

12 

BURLINGTON 

343 

540 

NEW  YORK 

MIDLAND 

597 

1235 

UNALAKLEEI 

0 

0 

DES  MOINES 

349 

577 

ALBANY 

165 

285 

PORT  ARTHUR 

621 

1586 

YAKUTAT 

0 

0 

DUBUOUE 
SIOUX  CITY 

236 
349 

340 
506 

BINGHAMTON 
BUFFALO 

101 
192 

202 
281 

SAN  ANGELO 
SAN  ANTONIO 

707 
583 

1546 
1607 

ARIZONA 

WATERLOO 

250 

338 

J.F.  KENNEDY 

313 

554 

VICTORIA 

687 

1759 

FLAGSTAFF 

bit 

66 

NEW  YORK  U 

310 

568 

WACO 

796 

1784 

Phoenix 

878 

2039 

KANSAS 

NEW  YORK  LA  GUARDIA 

258 

507 

WICHITA  FALLS 

742 

1443 

TUCSON 

658 

1686 

CONCORDIA 

438 

669 

ROCHESTER 

202 

314 

UINSLOW 

'.53 

784 

DODGE  CITY 

551 

870 

SYRACUSE 

163 

299 

UTAH 

YUMA 

88* 

2207 

GOODLAND 
TOPEKA 

384 
466 

529 
725 

NORTH  CAROLINA 

MILFORD 

SALT  LAKE  CITY 

314 
366 

363 
488 

ARKANSAS 

WICHITA 

553 

862 

ASHEVILLE 

343 

594 

WENOOVER 

453 

688 

FORT  SMITH 

513 

1190 

CAPE  HATTERAS  R 

439 

852 

LITTLE  ROCK 

622 

1209 

kentucky 
Covington 

389 

730 

CHARLOTTE 
GREENSBORO 

498 
486 

1035 
974 

VERMONT 
BURLINGTON 

134 

222 

CALIFORNIA 

LEXINGTON 

404 

768 

RALEIGH 

413 

825 

BAKERSFIELD 

668 

1410 

LOUISVILLE 

431 

823 

WILMINGTON 

496 

1082 

VIRGINIA 

BISHOP 

363 

580 

LYNCHBURG 

355 

597 

BLUE  CANYON 

160 

18S 

LOUISIANA 

NORTH  DAKOTA 

NORFOLK 

445 

982 

EUREKA  U 

0 

0 

BATON  ROUGE 

579 

1658 

BISMARCK 

179 

229 

RICHMOND 

417 

855 

FRESNO 

500 

966 

LAKE  CHARLES 

659 

1418 

FARGO 

131 

175 

ROANOKE 

347 

591 

LONG  BEACH 

252 

372 

NEW  ORLEANS 

537 

1444 

WlLLISTON 

119 

155 

WALLOPS  ISLAND 

387 

552 

LOS  ANGELES 

137 

196 

shreveport 

675 

1458 

LOS  ANGELES  U 

276 

518 

OHIO 

WASHINGTON 

MT  SHASTA  R 

128 

164 

MAINE 

AKRON 

225 

379 

OLYMPIA 

13 

71 

OAKLAND 

5 

10 

CARIBOU 

48 

93 

CINCINNATI  OBS 

392 

745 

QUILLAYUIt 

0 

20 

RED  BLUFF 

581 

1104 

PORTLAND 

118 

177 

CLEVELAND 

237 

408 

SEATTLE  TmCOMA 

44 

118 

SACRAMENTO 

361 

606 

COLUMBUS 

290 

503 

SPOKANE 

121 

227 

SANDBERb  R 

263 

328 

MARYLAND 

DAYTON 

327 

551 

STAMPEDE  PASS  R 

1 

26 

SAN  DIEbO 

l".* 

193 

BALTIMORE 

392 

805 

MANSFIELD 

303 

624 

WALLA  WALLA  U 

281 

570 

SAN  FRANCISCO 

8 

14 

TOLEDO 

220 

371 

YAKIMA 

132 

306 

SAN  FRANCISCO  U 

0 

7 

MASS«CHUSE1TS 

YOUNGSTOwN 

170 

298 

Santa  maria 

8 

12 

BLUE  HILL  OBS  R 

148 

267 

WEST  INDIES 

STOCKTON 

421 

726 

BOSTON 
NANTUCKET 

196 

106 

374 
143 

OKLAHOMA 
OKLAHOMA  CITY 

593 

1060 

SAN  JUAN  P.R. 
SWAN  ISLAND 

501 
543 

2977 
3509 

COLORADO 

WORCESTER 

131 

251 

TULSA 

556 

1182 

ALAMOSA 

58 

59 

WEST  VIRGINIA 

COLORADO  SPRINGS 

216 

254 

MICHIGAN 

OREGON 

BECKLEY 

206 

383 

DENVER 

312 

391 

ALPENA 

93 

134 

ASTORIA 

0 

5 

CHARLESTON 

368 

731 

GRAND  JUNCTION 

itSl 

712 

DETROIT 

231 

356 

BURNS  U 

147 

187 

ELKINS 

184 

324 

PUEBLO 

480 

689 

DETROIT  M  WAYNE  CO 
FLINT 

260 
150 

367 
211 

EUGENE 
MEACHAM 

72 
46 

144 

70 

HUNTINGTON 
PARKERSoURG  U 

405 
353 

741 
673 

CONNECTICUT 

GRAND  RAPIDS 

202 

264 

MEDFORD 

235 

424 

BRIDGEPORT 

212 

349 

HOUGHTON  L4KE 

120 

148 

PENDLETON 

238 

466 

WISCONSIN 

HARTFORD 

189 

359 

LANSING 
MARQUETTE  U 

203 
109 

301 
158 

PORTLAND 
SALEM 

74 
50 

189 
128 

GREEN  BAY 
LA  CROSSE 

138 
245 

176 
346 

DELA«ARE 

MUSKEGON 

195 

272 

SEXTON  SUMMIT  R 

37 

104 

MADISON 

151 

225 

WILMINGTON 

336 

675 

SAULT  STE  MARIE 

46 

56 

PACIFIC  AREA 

MILWAUKEE 

125 

188 

OIST.OF  COLUMBIA 

MINNESOTA 

JOHNSTON 

522 

2905 

WYOMING 

WASH  NATL  AP 

458 

1000 

DULUTH 
INTERNATIONAL  FALLS 

75 
82 

91 
103 

KOROR  R 
KWAJALEIN 

496 

528 

3587 
3548 

CASPER 
CHEYENNE 

213 
211 

243 
237 

Florida 

MINNEAPOLIS 

275 

401 

MAJURU 

486 

3413 

LANDER 

212 

2*4 

APAlAChICOL*  u 

546 

1460 

ROCHESTER 

165 

228 

PAGO  PAGO 

421 

3329 

SHERIDAN 

11* 

139 

DAYTONA  otACH 

559 

1533 

ST  CLOUD 

186 

254 

PON APE  R 

452 

3283 

FORT  MYtRj 

564 

1884 

lAGUAC  GUAM  R 

476 

2980 

JACKSONVILLE 

604 

1600 

MISSISSIPPI 

TRUK  MOEN  ISLAND 

492 

3445 

KEY  WEST 

636 

2463 

JACKSON 

577 

1355 

WAKE 

572 

3209 

LAKELAND  U 

558 

1718 

MERIDIAN 

546 

1227 

YAP  R 

491 

3405 

MIAMI 

597 

2272 

ORLANDO 

608 

1814 

MISSOURI 

PENNSYLVANIA 

TALLAHAS^jEE 

6*0 

1477 

COLUMBIA 

489 

795 

ALLENTOWN 

232 

467 

TAMPA 

668 

1690 

KANSAS  CITY 

513 

831 

ERIE 

150 

246 

WEST  PALM  BEACH 

561 

1886 

SI  JOSEPH 
ST  LOUIS 

538 
466 

968 
854 

HARRISBURG 
PHILADELPHIA 

327 
319 

636 
554 

GEORGIA 

SPRINGFIELD 

490 

814 

PITTSBURGH 

245 

459 

ATHENS 

553 

1150 

PITTSBURGH  U 

303 

588 

ATLANTA 

494 

1067 

MONTANA 

SCRANTON 

193 

375 

AUGUSTA 

624 

1197 

BILLINGS 

156 

219 

WILLIAmSPORT 

216 

433 

COLUMBUS 

54  7 

1275 

GLASGOW 

79 

125 

MACON 

538 

1257 

GREAT  F«LLS 

135 

185 

RHODE  ISLAND 

SAVANNAH 

539 

1281 

HAVRE 
HELENA 
KALISPELL 
MILES  CITY 
MISSOULA 

NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 

118 
128 

27 
219 

56 

381 
445 

180 
147 

33 
324 

81 

565 
726 

block  island 
providence 

south  carolina 
charleston 
charleston  u 
Columbia 

GNVLE-SPARTANBURG 

136 

211 

555 
583 
57o 
493 

195 
359 

1232 

1343 

1253 

989 

NORFOLK 

329 

503 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  Indicates  Rural,  sites. 
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TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

heavy  snowstorms 

AND  blizzards 

^  ICE  STORMS 

f» 

all  other 

3 

< 
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a 
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o 
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s 

i 

'dawage 
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i 

'''damage 
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< 
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^damage 
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z 

'damage 

t 

< 
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'damage 

X 

< 
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'^DAMAGE 

STATE 

o 
u 

q1>- 
o»- 
oux 

O-UJ 

o 

U 

§ 

ii 

o 

u 

PROP- 
ERTY 

CROPS 

2£ 

o 

oe 
u 

Mabama 

2 

2 

0 

0 

4 

0 

3 

5 

0 

1 

4 

4 

0 

Maska    • 

Arizona 

1 

1 

0 

2 

4 

0 

2 

0 

0 

(rkansas 

0 

n 

0 

5 

0 

8 

6 

0 

4 

1 

4 

0 

California    • 

[Colorado 

4 

3 

0 

0 

3 

0 

0 

4 

4 

0 

0 

3 

3 

2 

3 

0 

0 

0 

0 

5 

4 

ronnect icut 

0 

7 

3 

4 

1 

0 

4 

0 

0 

0 

5 

5 

Delaware 

0 

10 

4 

0 

0 

0 

S 

0 

2 

0 

4 

0 

Florida 

7 

6 

0 

2 

4 

0 

2 

5 

0 

0 

0 

2 

0 

jeorgla 

3 

3 

0 

2 

4 

0 

0 

3 

0 

0 

2 

5 

0 

1 

1 

5 

0 

0 

0 

5 

0 

lawali    N 

[daho 

0 

0 

0 

4 

tllinois 

2 

2 

0 

0 

5 

1 

3 

°6 

C 

1 

0 

4 

0 

0 

0 

°6 

C 

Indiana 

0 

0 

3 

4 

2 

0 

5 

4 

0 

1 

4 

0 

0 

0 

5 

5 

!owa 

5 

2 

0 

0 

5 

0 

0 

5 

6 

0 

9 

6 

6 

2 

3 

5 

0 

4 

0 

6 

6 

Cansas 

4 

2 

0 

2 

5 

0 

0 

5 

5 

0 

0 

5 

5 

0 

0 

5 

4 

0 

0 

4 

4 

(entucky 

1 

1 

0 

0 

3 

0 

0 

0 

4 

0 

0 

4 

0 

0 

4 

5 

0 

Louisiana 

4 

2 

0 

1 

5 

0 

0 

0 

? 

0 

0 

4 

? 

2 

2 

5 

0 

1 

0 

5 

6 

Jalne 

0 

0 

4 

3 

ilaryland 

2 

2 

() 

1 

5 

() 

0 

0 

5 

3 

6 

5 

4 

2 

2 

5 

0 

2 

0 

5 

4 

ilassachusetts 

3 

0 

3 

0 

0 

0 

4 

0 

0 

0 

5 

4 

Michigan 

4 

3 

0 

61 

6 

0 

0 

4 

0 

1 

2 

5 

0 

0 

1 

? 

0 

2 

0 

0 

0 

Minnesota 

7 

3 

0 

3 

5 

0 

0 

4 

6 

5 

6 

? 

1 

0 

5 

0 

Mississippi 

2 

2 

0 

0 

7 

0 

0 

0 

3 

0 

1 

? 

0 

0 

0 

4 

0 

0 

0 

? 

0 

tllssourl 

2 

2 

0 

0 

5 

0 

0 

5 

5 

0 

2 

5 

5 

Montana 

1 

1 

0 

0 

4 

0 

0 

5 

6 

1 

0 

•> 

? 

Nebraska 

7 

5 

0 

0 

4 

0 

0 

5 

6 

0 

0 

5 

4 

Nevada    • 

Jew  Hampshire 

0 

0 

3 

0 

0 

0 

5 

4 

Jew  Jersey 

1 

6 

? 

")ew  Mexico 

0 

0 

3 

0 

Jew  York 

3 

3 

0 

0 

4 

4 

4 

0 

0 

6 

C 

Jorth    Carolina 

0 

0 

4 

6 

0 

0 

5 

5 

5 

0 

5 

0 

0 

0 

5 

5 

Jorth   Dakota 

0 

? 

5 

5 

0 

4 

4 

0 

0 

0 

5 

0 

Jhio 

4 

2 

0 

41 

5 

IS 

300 

6 

4 

3 

5 

29 

259 

^ 

7 

Oklahoma 

1 

1 

0 

0 

4 

0 

0 

0 

, 

0 

2 

5 

0 

0 

0 

4 

0 

)regon    * 

Pacific   Area    • 

Pennsylvania 

1 

1 

5 

3 

4 

1 

6 

5 

4 

2 

12 

5 

5 

2 

2 

6 

5 

Puerto   Rico 

0 

0 

°4 

C 

^hode    Island    « 

south  Carolina 

1 

0 

5 

0 

0 

0 

4 

0 

South   Dakota 

18 

9 

0 

0 

4 

0 

0 

6 

7 

0 

2 

5 

5 

0 

1 

4 

0 

rennessee 

0 

0 

'4 

C 

0 

0 

°5 

C 

0 

3 

5 

0 

0 

0 

'6 

C 

rexas 

6 

4 

0 

0 

4 

0 

0 

4 

0 

0 

21 

6 

0 

1 

0 

4 

0 

Jtah 

0 

0 

4 

0 

0 

0 

3 

0 

0 

0 

4 

0 

Vermont 

0 

0 

0 

3 

0 

0 

3 

0 

0 

0 

4 

0 

0 

0 

6 

4 

J.    S.    Virgin    Is.     • 

Virginia 

1 

1 

0 

0 

4 

0 

0 

0 

? 

0 

2 

5 

0 

0 

1 

4 

0 

0 

7 

6 

0 

Washington    * 

(est    Virginia 

1 

1 

0 

0 

3 

0 

0 

4 

? 

0 

0 

4 

0 

0 

0 

5 

? 

Visconsln 

5 

3 

0 

4 

5 

0 

0 

4 

5 

0 

0 

5 

0 

0 

0 

5 

0 

0 

0 

5 

0 

•yomlng 

1 

1 

0 

0 

4 

0 

0 

'4 

C 

'  Includes  crop  damage 

C  Crop  damage 

N  No  report  received  by  printing  deadline 

•  No  occurrence  of  storms  or  unusual  weather  phenomena, 

t  Includes  heavy  sleet  storm. 

«  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

6  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 
see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

t   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows; 

1  Less  than  $50 

2  $50  to  S500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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One  of  the  most  damaging  floods  during  July  occurred 
in  northern  Ohio.  The  hardest  hit  communities  were 
Wooster,  Ashland,  Millersburg,  Loudonville,  and  Kill- 
buck,  Ohio.in  the  Ohio  Basin  and  Norwalkand  Vermillion 
in  the  Great  Lakes  Drainage.  The  total  flood  damages 
were  estimated  between  $70  million  and  $140  million. 
Of   the    46  fatalities  reported,   30  were  due  to  floods. 

Severe  flooding  occurred  in  Iowa.  Record  flooding  oc- 
curred on  the  Iowa  and  Wapsipinicon  Rivers  and  on 
Black  Hawk  Creek.  Record  high  stages  were  also  re- 
ported on  the  Pecatonica  River  in  Wisconsin  and  Illi- 
nois. 

ST.  LAWRENCE  DRAINAGE 
Lake  Erie. --Severe  flooding  occurred  along  the  Ver- 
million  River  in  Huron  and  Lorain  Counties,  Ohio, 
from  the  severe  thunderstorm  during  the  evening  of 
July  4  and  morning  of  July  5.  The  hardest  hit  community 
was  Vermillion,  Ohio.  Norwalk,  Ohio,  on  the  West  Fork 
of  the  Huron  River  also  suffered  heavy  damage.  The 
storm  came  on  shore  about  the  time  great  crowds  of 
people  were  gathering  in  parks  for  special  4th  of  July 
entertainment  and  fireworks  displays.  Over  10  inches 
of  rain  fell  in  some  inland  places  from  the  lake  and  near 
the  headwaters  of  the  major  streams.  A  Civil  Defense 
official  in  Lorain  County  advised  that  they  received 
information  on  the  impending  severe  weather  in  time 
to  completely  evacuate  Cascade  Park  in  the  City  of 
Elyria,  Ohio,  where  approximately  2,000  persons  had 
gathered  for  entertainment.  This  same  storm  caused 
severe    floods    in    adjoining   area    in    the    Ohio  Basin. 

ATLANTIC  SLOPE  DRAINAGE 
Some  towns  in  the  lower  Merrimack  Basin  (Lawrence, 
Methuen,  and  North  Andover,  Mass.)  experienced  flooding 
of  streets  and  basements  on  the  12th,  with  substantial 
damage  to  some  downtown  businesses.  It  was  due  pri- 
marily to  culvert  and  storm  sewer  overflows.  Major 
flash  flooding  occurred  on  small  streams  in  eastern  and 
central  Vermont  on  the  29th.  Major  damage  resulted 
from  the  overflows  and  landslides  along  the  rain-drenched 
hillsides.  Minor  flooding  occurred  in  Connecticut,  Massa- 
chusetts, New  Hampshire,  and  Rhode  Island.  A  good 
portion  of  this  flooding  was  due  to  the  inability  of 
culverts  and  sewers  to  carry  the  heavy  surface  flow 
that  occurred.  Rainfall  amounts  near  6  inches  occurred 
in  less  than  24  hours  on  the  28-29th  in  the  Springfield, 
Vt.,  area.  The  total  damage  in  Vermont  was  estimated 
at  $700,000.  Six  families  were  evacuated  from  a  small 
valley.  Heavy  road  damage  occurred  in  Windsor,  Spring- 
field, Weatherfield,  and  Brattleboro,  Vt,,  areas.  The 
last  three  of  these  communities  were  declared  disaster 
areas  by  the  Governor  of  Vermont. 

Flash  flooding  developed  in  Atlantic  City,  N.  J.,  on  the 
23d  due  to  excessive  rainfall.  Streets,  basements,  and 
roads  were  flooded  in  a  large  area  from  Atlantic  City 
to  Northfield  and  Pleasantville,  N.  J.  Heavy  rains  on  the 
27-29th  caused  extensive  flash  flooding  in  the  Phila- 
delphia-Camden area,  Wilmington,  Del.,  area,  and  along 
many  streams  and  creeks  throughout  eastern  Pennsyl- 
vania, northern  and  central  New  Jersey,  and  in  Sullivan 
County,  N.  Y.  The  heaviest  damage  occurred  in  Monroe 
County  in  northeastern  Pennsylvania  and  in  Sullivan  Coun- 
ty, N.  Y.  In  northeastern  Pennsylvania,  heavy  damages 
occurred  to  property  along  the  Swiftwater,  Pocono,  and 
Brodhead  Creeks  and  their  small  tributaries.  Over 
200  people  were  evacuated  from  along  the  Brodhead 
Creek  and  from  Canadenis  toAnalomik.  Three  drownings 


were  reported,  one  in  the  Poconos,  one  in  Philadelphia, 
and  one  in  the  Wilmington,  Del,  area.  In  Sullivan 
County,  N.  Y.,  the  total  damages  ran  as  high  as  $3  to 
$4  million.  Damage  to  underground  sewer  systems 
is  still  undetermined.  More  than  250  people  were 
evacuated  from  the  town  of  Rockland  and  about  200 
to  250  people  were  evacuated  by  boat  from  Livingston 
Manor.  The  heavy  rainfall  (4  to  8  inches)  that  fell  in 
a  few  hours  caused  the  Willowemoc,  Little  Beaverkill, 
the  Big  Beaver  Kill  Creek,  and  many  small  tributary 
Creeks  to  rise  to  abnormally  high  stages,  resulting  in 
extensive  damages. 

Heavy  thunderstorms  during  the  evening  of  the  22d 
caused  flash  flooding  in  the  Washington,  D.  C,  metro- 
politan area.  About  300  square  miles  of  the  1,200 
square  mile  metropolitan  area  received  4  to  7  inches  of 
rain.  The  heaviest  precipitation  recorded  for  the  12- 
hour  storm  was  7.52  inches  at  Vienna,  Va.  At  the  Wash- 
ington National  Airport,  4.38  inches  of  rain  was  measured 
during  the  period.  The  heaviest  flooding  occurred  on  Four 
Mile  Run  in  the  Arlandria  section  of  Alexandria,  Va. 
The  damage  to  the  residential  apartments  and  commercial 
section  was  heavy.  The  Corps  of  Engineers  estimated  the 
damage  at  $4.3  million. 

Heavy  rains  during  the  night  of  the  22-23d  caused 
flash  flooding  in  Henrico,  Chesterfield,  East  Goochland, 
and  Hanover  Counties  in  Virginia  and  in  the  City  of 
Richmond.  The  rainfall  over  a  12-hour  period  ranged 
from  3.25  to  over  6  inches.  The  hardest  hit  section 
was  along  Gillies  Creek  in  Fulton  Bottom,  City  of 
Richmond,  where  40  families  were  evacuated. 

Flash  flooding  occurred  in  the  Pee  Dee  River  Basin 
at  Cheraw,  S.  C,  on  the  29th.  The  rainfall  totaled  4.97 
inches  in  a  little  more  than  a  24-hour  period.  Damage 
was  due  to  water  rising  and  entering  first  floor  of  8  to 
10  homes.  Damage  was  estimated  at  $3,000.  The 
Lumber  River  at  Lumberton,  N.  C,  continued  in  flood 
from  June  9  to  July  17. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin.--Little  or  no  damage  re- 
sulted from  the  minor  flooding  in  the  upper  Iowa  near 
Dorchester,  Iowa,  and  on  the  Wisconsin  River  at  Portage, 
Wis.,  during  the  latter  part  of  June  and  the  first  part  of 
July. 

The  flooding  on  the  Turkey  River  at  Garber,  Iowa,  on 
June  28  to  July  1  was  due  to  heavy  showers  on  June 
25-29. 

Major  flooding  occurred  on  the  Maquoketa  and  Wapsi- 
pinocon  Rivers  in  Iowa  and  the  Pecatonica  River  in 
Wisconsin  and  Illinois  during  July.  Record  high  stages 
occurred  on  the  Wapsipinicon  River  at  DeWitt,  Iowa,  and 
on  the  Pecatonica  River  at  Martintown,  Wis.,  and 
Freeport,  111.  Flooding  was  due  to  heavy  showers  during 
the  last  week  in  June  and  1-  to  2-inch  rains  during  the 
first  half  of  July.  At  Moline,  111.,  an  alltime  monthly 
record  of  12.39  inches  was  recorded. 

Record  flooding  occurred  on  Black  Hawk  Creek  at 
Hudson,  Iowa,  and  on  the  Iowa  River  at  Steamboat 
Rock,  Marshalltown,  and  Wapello,  Iowa,  during  July. 
The  U.  S.  Geological  Survey  reported  that  the  runoff 
was  the  highest  for  any  July  in  70  years  on  the  Des 
Moines,  Skunk,  and  Iowa-Cedar  Rivers.  The  runoff  at 
Cedar  Rapids  on  the  Cedar  River  was  the  highest  for 
any  month  of  record.  This  severe  flooding  in  central 
Iowa  was  due  to  heavy  rainfall  superimposed  on  the 
high  flow  from  earlier  rains. 

The    Mississippi    River  at  St.   Louis,   Mo.,   reached  a 
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Columbia, 


its  banks 
S.  Dak., 
S.    Dak., 


a    foot  over  bankfull 


crest  of  35. Q  ft.  on  the  14th.  This  was  5.9  ft.  above 
flood  stage  and  the  highest  stage  reached  at  St.  Louis 
in  the  past  18  years.  A  stage  of  41.3  ft.  was  reached 
in  1951.  Most  of  the  flooding  in  the  St.  Louis  area 
was  restricted  to  low-lying  farmland.  Considerable 
flooding  occurred  along  the  Mississippi  River  above 
and  below  St.  Louis  but  none  below  the  mouth  of  the 
Ohio  River. 

Missouri  Basin.--Severe  thunderstorms  in  southeast- 
ern  Montana  on  the  afternoon  of  the  18th  caused  Blue 
Creek,  West  Buckeye,  Beauvis,  and  Soap  Creek  to  ex- 
ceed bankfull  stage  for  a  brief  period.  A  diversion 
dam  was  washed  out  on  Soap  Creek  with  an  estimated 
loss  of  $15,000.  Along  West  Buckeye  Creek,  some  cattle 
were  drowned  and  some  damage  occurred  to  buildings. 
Two  inches  of  rain  fell  in  20  minutes  and  4  inches  in 
45  minutes  at  Lodge  Grass,  Mont.  Some  bridges  and 
irrigation  ditches  were  washed  out. 

Heavy  rainfall  on  the  18th  caused  local  flooding  in  the 
Hazen-Beulah,  N.  Dak.,  area.  Nearly  200  homes  in  the 
Hazen  area  were  flooded,  25  of  them  seriously.  Most 
of  the  flooding  was  caused  by  high  waters  in  Antelope 
Creek.  Estimated  damage  was  $60,000.  In  the  Beulah 
area  considerable  damage  resulted  from  a  flash  flood 
that  flooded  basements,  causing  damage  estimated  at 
$50,000.  This  flooding  was  due  to  5  to  6  inches  of 
rain. 

The    James    River   which    had    been   out   of 
since    April    in    the    Columbia    and    Stratford, 
reach,     fell    below    flood    stage    at 
on    the    27th.      It    was    still    about 
stage. 

The  Rock  River  receded  below  flood  stage  at  Rock 
Rapids,  Iowa,  on  July  1  and  at  Rock  Valley,  Iowa,  on 
July  2.  Heavy  rains  on  the  7-9th  caused  the  Rock  River 
to  rise  to  about  a  foot  below  bankfull  at  Rock  Rapids 
on  the  8th  and  1.2  ft.  above  flood  stage  at  Rock  Valley, 
Iowa,  on  the  10th.  The  Big  Sioux  River  rose  about 
4  ft.  above  flood  stage  at  Hawardcn,  Iowa,  on  July  1 
and  2.3  ft.  above  flood  stage  at  Akron,  Iowa,  on  July 
2.   The  total  flood  damages  were  estimated  near  $600,000. 

Frequent  thunderstorms  during  the  latter  part  of  June 
through  the  middle  of  July  over  northwestern  Iowa 
caused  flooding  over  the  upper  and  middle  reaches  of 
the  Little  Sioux  River  during  the  first  half  of  July. 
The  Platte  River  near  Grand  Island,  Nebr.,  crested 
0.4  foot  above  flood  stage  on  July  3. 

Flooding  in  Kansas  and  Missouri  was  due  to  several 
periods  of  heavy  rain  which  began  on  June  22  and  con- 
tinued through  the  entire  month  of  July.  Areas  with 
excessive  rainfall  were  located  in  northeast  and  central 
Missouri.  Flooding  along  the  main  stem  of  the  Missouri 
was  confined  mostly  to  the  reach  at  and  below  Lexington, 
Mo.  Extensive  flood  damage  occurred  to  farm  crops 
in  the  area  adjoining  the  Missouri  River.  To  the  south 
of  the  Missouri  River  from  southwest  Missouri  into 
south-central  Missouri,  July  rainfall  of  1  to  2  inches 
was  well  below  normal  with  near  drought  conditions  in 
some  areas. 

Ohio  Basin.--A  flash  flood  occurred  on  Mountain  Creek 
and  Georges  Creek  in  Fayette  County,  Pa.,  from  ex- 
cessive rain  on  July  11.  The  area  of  heaviest  rain  was 
in  the  Ruble  Mill,  Pa.,  area  near  Smithfield.  The  U.  S. 
Corps  of  Engineers  at  Pittsburgh,  who  conducted  a 
bucket  survey  in  the  area  on  July  14,  found  several 
reliable  samples  of  rainfall  of  at  least  6  inches.  They 
believe  8  to  9  inches  may  have  occurred  over  a  small 
area.  Most  of  the  rain  fell  in  a  35-minute  period 
between  3:30  p.m.  and  4:05  p.m.  on  the  Uth.  The 
small  normally  dry  valley  that  flows  northward  toward 
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Ruble  Mill  was  a  raging  torrent.  Water  rose  about 
4  ft.  in  the  building  that  housed  the  General  Store, 
causing  $25,000  to  $30,000  damage.  This  building  had 
been  there  60  to  75  years  and  had  never  experienced 
any  flooding  of  the  magnitude  before.  Homes  were 
surrounded  and  slightly  damaged  along  Georges  Creek. 
The  total  damages  from  the  flash  flood  will  probably 
range  from  $50,000  to  $100,000. 

One  of  the  most  severe  floods  in  northern  Ohio 
resulted  from  excessive  rainfall  during  the  night  of 
July  4  and  the  morning  and  early  afternoon  of  July 
5.  It  occurred  in  an  area  about  20  miles  on  either 
side  of  a  line  running  between  Toledo,  Ohio,  and  Wheeling, 
W.  Va.,  with  rainfall  greater  than  10  inches  around 
Wooster,  Ohio,  and  Norwalk,  Ohio.  Preliminary  bucket 
surveys  and  reports  from  other  official  rain  gages 
indicated  that  up  to  14  inches  of  rain  occurred  in 
certain  localities.  This  precipitation  caused  flooding 
which  resulted  in  heavy  loss  of  life  and  considerable 
crop  and  property  damage  in  a  dozen  Ohio  counties. 
The  hardest  hit  communities  were  Wooster,  Ashland, 
Millersburg,  Loudonville,  and  Killbuck,  Ohio,  in  the 
Ohio  Basin  and  Norwalk  and  Vermillion  in  Great  Lakes 
Drainage.  Of  the  46  fatalities  reported  in  this  storm, 
30  were  due  to  the  floods.  The  total  flood  damages 
were  estimated  between  $70  million  and  $140  million. 
Preliminary  figures  indicate  that  7,000  trucks  and 
automobiles,  with  an  insured  value  of  $24  million  were 
damaged  or  destroyed.  In  Wayne  County  alone,  26 
bridges  were  completely  destroyed  while  110  were  put 
out  of  commission. 

Intense  rain  during  the  evening  of  July  22  caused 
flash  flooding  on  Elkhorn  Creek,  a  tributary  of  Tug 
Fork  of  Big  Sandy  River.  Considerable  damage  oc- 
curred in  the  towns  of  Elkhorn  and  Powhatan,  W.  Va. 
The  total  damages  were  estimated  at  over  $100,000. 
Some  20  homes  in  Oak  Hill,  W.  Va.,  on  Arbuckle 
Creek  were  flooded  during  the  evening  of  the  22d. 
The  Fayette  County  Agricultural  Agent  estimated  the 
damage  at  $30,000. 

Thunderstorms    late   on    the    19th    and    early   on   the 
20th    caused    local   flooding  on  the  Scioto  River  at  La- 
Rue,  Ohio,  on  the  20th.   No  damage  resulted. 

Flash  flooding  occurred  in  the  White  River  Basin  at 
Greenwood,  Ind.,  on  July  20.  The  flooding  developed 
rapidly  as  9.04  inches  of  rain  fell  in  less  than  9  hours. 
Although  the  center  of  heavy  rainfall  was  quite  small, 
an  area  receiving  in  excess  of  3  inches  was  quite  ex- 
tensive and  covered  a  considerable  portion  of  the 
White  River  from  Martinsville  to  north  of  Indianapolis, 
Ind.  The  headwater  tributaries  of  the  East  Fork  above 
Columbus,  Ind.,  received  much  more  than  3  inches. 
As  a  result  of  the  rains,  normally  dry  streams  spread 
over  large  areas  and  streets  in  both  Greenwood  and 
Franklin.  The  water  ran  several  feet  deep  in  many 
places.  Fifteen  or  20  boats  were  utilized  in  evacuating 
some  35  families  in  Greenwood.  Riverside  Drive,  south 
of  Greenwood,  was  under  20  ft.  of  water  in  some  areas. 
Several  bridges  were  washed  out.  More  than  50  mobile 
homes  were  overturned  and  damaged  by  raging  waters. 
At  least  35  dwellings  were  damaged  in  Greenwood  and 
numerous  homes  were  flooded  in  Franklin.  About  400 
to  500  people  were  forced  to  leave  their  homes.  Local 
residents  of  Greenwood  said  the  rainfall  was  the  heaviest 
within  memory.  Rains  of  4  inches  or  more  on  the 
morning  of  the  22d  caused  flash  flooding  in  an  area 
from  just  south  of  Martinsville  to  Columbus,  Ind.  A 
bridge  on  State  Road  37,  south  of  Martinsville,  was 
washed  out.  These  heavy  rains  caused  flooding  on 
the    East    Fork    at    Columbus    and    Seymour,    Ind.,    and 
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along  the  lower  portion  of  the  White.  Roads  were 
closed  in  numerous  areas  by  flash  flooding  and  over- 
flow of  larger  rivers.  Many  farmers  suffered  heavy 
losses  to  corn  and  soybean  crops. 

White  Basin. --Minor  flooding  occurred  on  Cache  River 
at  Patterson,  Ark.,  on  the  lst-4th.  This  overflow  was 
due  to   1-  to  2-inch  rains  during  the  last  week  of  June. 

Arkansas  Basin. --Rainfall  averaging  2.5  to  4,5  inches 
in  tTie  Neosho  Basin  above  Chanute,  Kans.,  on  the 
morning  of  the  1st  caused  local  moderate  flooding 
along  the  Neosho  River,  mainly  below  John  Redmond 
Reservoir.  Some  minor  flooding  occurred  along  the 
Neosho  River  later  in  the  month.  Red  Rock  Creek, 
west  of  Red  Rock,  Okla.,  was  reported  out  of  banks 
for  a  short  time. 

Light  to  moderate  flooding  occurred  in  north-central 
Oklahoma  on  the  7th  due  to  an  8-inch  rain  late  on  the 
6th. 

Torrential  rains  over  a  small  area  of  west-central 
Arkansas  on  the  25th  and  26th  caused  flash  flooding 
of  the  smaller  streams  and  a  sharp  rise  on  the  Petit 
Jean  and  upper  Poteau  Rivers. 

The  precipitation  totaled  as  much  as  11.75  inches  in 
12  hours  at  Parks,  Ark.  The  Petit  Jean  River  at  Dan- 
ville, Ark.,  rose  16.6  ft.  in  24  hours  and  crested  2.7 
ft.  above  flood  stage  on  the  27th.  Numerous  creeks  in 
the  Waldron  area,  some  of  which  empty  into  the  Poteau 
River,  and  some  into  the  Petit  Jean  and  Fourche  La 
Fave  Rivers,  were  out  of  banks  for  a  few  hours  on  the 
26th.  Water  reached  a  depth  of  4  feet  on  Waldron' s 
main  street,  flooding  most  of  the  town's  businesses. 
Oldtimers  said  water  had  not  been  so  deep  in  60  years. 
The  editor  of  the  "Waldron  News",  after  a  preliminary 
survey,    has    estimated  damages  in  excess  of  $200,000 
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in  Scott  County,   of  which  about  $100,000  was  damage  to 
county  roads  and  bridges. 

GULF  OF  CALIFORNIA  DRAINAGE 

Colorado  Basin.--Heavy  precipitation  caused  some 
flooding  near  Emery  and  Ferron,  Utah,  on  the  19th. 
The  precipitation  ranged  from  1.43  inches  at  Emery 
to  1.79  inches  at  Panguitch,  Utah,  (followed  by  2,33 
inches   on   the    20th).    Only   minor    damage    resulted. 

Heavy  precipitation  during  the  early  morning  hours 
of  the  24th  over  the  Head  of  Cedar  Ridge  Canyon  (about 
10  miles  northwest  of  Richfield,  Utah,)  caused  the 
Sevier  Valley  Irrigation  Canal  to  overflow  its  banks 
for  several  miles.  Over  300  acres  were  flooded  with 
major  damage  to  open  pit  Salt  Mine.  Minor  flooding  of 
roads  was  reported  on  the  same  date  in  southwest 
Colorado  near  Cortez  and  Mancos. 

Heavy  rain  on  the  31st  caused  flooding  and  mud  slides 
through  the  residential  area  of  Telluride,  Colo.  Six 
homes  were  destroyed  and  15  to  20  more  damaged  by 
mud  and  flood  waters.  There  were  no  injuries  or 
deaths. 

Great  Basin.--Heavy  precipitation  during  the  evening 
of  the  29th  caused  street  flooding  in  Salt  Lake  City, 
Utah.  Over  1  inch  of  rain  was  recorded  in  less  than 
1  hour(6:30  p.m. -7:30  p.m.).  The  total  storm  precipi- 
tation was  1.45  inches.  The  usual  nuisance  damages 
were  noted  in  the  areas  of  heaviest  rain.  At  Bountiful, 
Utah,  where  1.75  inches  of  rain  was  recorded,  the 
greatest  damage  was  to  a  new  4-unit  apartment  building, 
where  about  3  feet  of  water  accumulated  on  the  lower 
floor.  Thunderstorm  activity  was  prominent  in  the 
Great  Basin  during  the  closing  days  of  July, 
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River  and  Btaboo 

Flood 
•tage 

Abov«  flood  itagM 
-datsi 

Crait* 

From— 

To-     Stage 

Date 

ATUNTIC  SLOPE  DRAINAGE 

rt 

Ft. 

Passaic:   Chatham  (nr) ,  N.  J. 

6 

28 

28 

6.5 

28  j 

Millstone:   Blackwells  Mills,  N.  J. 

7 

28 

30 

10.4 

29! 

Rarltan:   Manvllle.  N.  J. 

12 

28 

29  1  14.2 

29 

Bound  Brook.  N.  J, 

8 

28 

29    9.8 

29 

Assunpink  Creek:   Trenton,  N.  J. 

5 

28 

29    7.0 

28 

Rancocas  Creek:   Pemberton,  N.  J. 

2.7 

29 

31 

3.5 

30 

Lumber;   Lumberton,  N.  C. 

8 

Jun. 

9 

17 

*13.0 

Jun.   18 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

Upper  Iowa:   Dorchester  (nr) ,  Iowa 

14 

Jun, 

26 

2 

16.0 
18.1 

Jun.   27 
1 

Wisconsin;   Portage,  Wis. 

17 

Jun. 

29 

2 

18.3 

1 

Turkey:   Garber,  Iowa 

17 

Jun. 

28 

1 

E23.0 

Jun.   29 

Uaquoketa;   Maquoketa,  Iowa 

13 

19 

21 

18.0 

20 

Wapslplnicon;   Independence,  Iowa 

12 

Jun. 

30 

3 

15.8 

2 

DeVlitt,  Iowa 

10 

Jun. 

29 

29 

12,3 

9 

Pecatonica;   Martlntown,  Wis. 

11 

Jun. 

27 

9 

21,5 

1 

Freeport ,  111. 

13 

1 

9 

17,2 

3 

Shlrland,  III. 

10 

1 

15 

15,9 

6 

Rock;   Rockton,  111. 

10 

8 

10 

10,6 

9 

Rockford,  111. 

13.5 

7 

10 

13.85 

8 

Shell  Rock;   Marble  Rock,  Iowa 

4 

8 

10 

7.6 

9 

Shell  Rock,  Iowa 

12 

Jun. 

27 

2 

15.5 

Jun.   30 

Winnebago;   Mason  City,  Iowa 

7 

8 

9 

11.3 

8 

West  Fork  Cedar;   Finchford,  Iowa 

15 

1 
10 

1 

11 

15.7 
16.5 

1 
10 

Black  Hawk  Creek:   Hudson,  Iowa 

12 

8 

11 

18,2 

9 

Cedar:   Charles  City,  Iowa 

12 

Jun. 

30 

2 

17.9 

Jun.   30 

Janesville,  Iowa 

11 

Jun. 

28 

3 

13.6 

1 

Waterloo,  Iowa 

15 

Jun. 

28 
9 

3 
12 

20.15 

20.1 

19.7 

Jun.   29 

2 

10 

Cedar  Rapids,  Iowa 

13 

1 
12 

15 
14 

15.9 
16.6 

4 

12 

Iowa;   Steamboat  Rock,  Iowa 

10 

1 
8 

3 

10 

11.3 
16,3 

3 
9 

Marshalltown,  Iowa 

13 

Jun. 

27 
27 

20 
28 

jl9^ 
15.35 

9 
27 

Wapello,  Iowa 

10 

2 

31 

17,4 

15 

North  Skunk;   Sigourney,  Iowa 

16 

4 
9 
18 

4 
13 

21 

16.8 
19.6 
20.1 

4 
11 
19 

Brighton,  Iowa 

14 

3 

24 

17.6 

19 

Augusta,  Iowa 

15 

11 

24 

19.3 

21 

Skunk;   Ames,  Iowa 

10 

8 

10 

11.85 

10 

Oskaloosa,  Iowa 

15 

Jun. 

29 

8 

17 

5 

15 
20 

16.8 
16.7 
19.05 
19,8 

Jun.   30 

2 

13 

18 

West  Fork  Des  Moines: 

Jackson  Minn. 

12 

4 

9 

14.1 

5 

Estherville,  Iowa 

7 

Jun. 

29 

15 

14.3 
11.3 

Jun.   29 
6 

Humbolt ,  Iowa 

8 

Jun. 

29 
27 

16 
31 

8.5 
10.0 
9.4 

Jun.   28 
12 
30 

East  Fork  Des  Moines;   Burt,  Iowa 

10 

Jun. 

26 

15 

12.9 

2 

North  Raccoon;   Jefferson.  Iowa 

10 

Jun. 

27 

8 

29 

4 

12 
31 

12.9 
13.7 
12,1 

Jun.   30 
10 
30 

Raccoon;   Van  Meter.  Iowa 

13 

10 

10 

14,2 

10 

North:   Norwalk,  Iowa 

18 

18 

20 

20.5 

20 

Middle:   Indianola,  Iowa 

19 

17 

18 

27,35 

18 

South:   Ackworth,  Iowa 

19 

17 

18 

28.1 

18 

White  Breast  Creek:   Dallas,  Iowa 

22 

17 

IS 

23.5 

18 

Salt:   New  London,  Mo, 

19 

3 
7 

4 

15 

21.7 
26.7 

4 

10 

River  and  station 


Flood 
stage 


MISSISSIPPI  SYSTEM 
Sangamon;   Riverton,  111. 
Ln  Moine:   Ripley,  111. 
Illinois;   Havana,  111. 

Beardstown,  111. 
K:tskaskia;   New  Athens,  111. 
Big  Muddy;   Plumfield,  111. 

Murphysboro,  111. 
Mississippi:   Keithsburg,  111. 
Burlington,  Iowa 
Keokuk ,  I  owa 
Quincy,  111. 

Hannibal,  Mo. 

Dam  24,  Clarksville, 
Mo. 

Dam  25,  Winfield, 

Mo. 
Grafton,  111. 

Dam  26,  Alton,  111 

St,  Louis,  Mo. 

Chester,  111. 

Cape  Girardeau,  Mo 

Louisiana.  Mo. 

Thebes,  111. 

Miasouri  Basin 

James:   Columbia,  S.  Dak. 

Stratford,  S.  Dak. 
Rock:   Rock  Rapids,  Iowa 
Rock  Valley,  Iowa 

Big  Sioux:   Hawarden,  Iowa 

Akron,  Iowa 
Little  Sioux;   Spencer,  Iowa 

Linn  Grove,  Iowa 

Peterson,  Iowa 

Cherokee,  Iowa 

Platte;   Grand  Island  (nr) ,  Nebr 
Nishnabotna;   Hamburg,  Iowa 

Tarkio:   Fairfax,  Mo. 

Little  Platte:   Smlthville.  Mo. 

Clarks  Creek;   Junction  City  (nr), 

Kans 
Little  Blue:   DeWeese,  Nebr. 

Fancy  Creek;   Winkler,  Kans. 

Wakarusa:   Lawrence  (nr) ,  Kans. 

Grand:   Chilllcothe,  Mo. 


Sumner,  Mo. 

Brunswick,  Mo. 
Chariton:   Charlton,  Iowa 

Novinger,  Mo. 

Prairie  Hill  (nr) ,  Mo, 
Lamine:   Clifton  City,  Ho. 
Blackwater:   Valley  City.  Mo. 

Blue  Lick,  Mu. 


Ft. 
13 
22 
14 

14 
25 
20 
16 
12 
15 
16 
17 

16 
25 
26 
18 
21 
30 
27 
32 
15 
33 


Above  Qood  stages 
-dates 


3.5 
18 

17 
24 

16 
8 
11 
23 
24 


Apr. 

Apr. 

Jun. 
Jun. 


Jun. 
Jun, 


26 

Jun. 

30 
19 

12 

Jun. 

27 

15 

10 
13 

15 

Jun. 

30 

19 

2 

20 

Jun. 

27 
10 

25 

Jun. 

23 

Aug. 


Aug. 


Crest* 


Stage 


Ft 

18.0 

27.1 

14.2 

22  1  17.3 

18  '  27.5 

18      21.1 

4      27.25 


14.8 

16.7 

16.8 

22.0 
17.2 

22.55 

32.5 

33.25 

27.4 

30.2 

35.9 

35.7 

39.4 

22.15 

38.5 


10 
18 

22.15 
24.5 

18 

E20.0 

3 
10 

29.45 
26.3 

24 

16.0 

7 

9.25 

24 

11.85 

9 

#25.8 

2 
7 
12 
19 

28.1 
26.2 
31.25 
25.8 

Apr. 

Apr. 

Apr. 
Jun. 
Jun. 


10 

16 

15.85 
16.35 

7 
9 

21.5 
21.9 

1 

17.5 

4 

30.25 

6 
10 

30.5 
25.8 

14 

34.4 

11 

10 


10 
20 

11 

11 

12 

13 

13 


11 
23 

19 

29 

30 


24 
6-7 


10 
13 


FLOOD  STAGE  DATA 


(All  dates  in  July  unless  otherwise  specified) 


River  and  station 


MISSISSIPPI  SYSTEM 

Pottawatomie  Creek:   Garnett  (nr)  , 
Kans. 
Lane,  Kans. 

Marmaton:   Ft,  Scott,  Kans. 

Big  Creek:   Blalrstown,  Mo, 

South  Grand:   Brownington,  Mo. 

Marals  des  Cygnes:   Reading,  Kans, 

Melvern,  Kans. 

Que nemo,  Kans. 

Osawatomte, 

Kans. 
La  Cygne,  Kans, 

Trading  Post , 

Kans, 
Kansas-Missouri 
State  Line,  Kans, 
Little  Osage:   Horton,  Mo. 

Osage:   Schell  City,  Mo. 

Warsaw,  Mo. 

Missouri:      St.    Joseph,    Ho. 


Lexington,    Mo. 
Waverly ,    Mo. 

Glasgow,    Mo, 

Boonville,    Mo. 

Jefferson   City,    Mo. 
Hermann,    Mo, 
St.    Charles,   Mo. 
Ohio  Basin 
TUecarawas:      Maesillon,    Ohio 


Flood 
stage 


Ft 
26 
23 
36 


Above  flood  stages 
-dates 


Jun.      26 
Jun.      24 


23 
28 

1 
2 

28 

Jun. 

24 

25 

Jun. 

24 

24 

Jun. 

25 

25 

Jun. 

25 

23 

2 

25 

Jun. 

24 

31 

2 

17 

Jun. 

30 
10 

10 

20 

25 

Jun. 

27 

7 

21 

Jun. 

28 

7 

23 

Jun. 

29 

21 

Jun. 

23 

25 

Jun. 

29 

Stage 


Ft 

29.6 

27.0 

40.65 

23.1 

28.8 

19.95 
24.0 

26.2 

32.0 

38.9 

32.3 

29.95 

*32.2 
27.2 
32.1 

E33.8 

17.2 
17.7 
18.9 

22.0 
22.5 
22.8 

22.2 
19.2 
20.0 
19.5 

27.2 
29.2 

24.0 
25.9 

26.7 

27.65 

31.3 


Jun. 
Jun. 


Jun. 
Jun. 
Jun. 
Jun. 


1 

2 

2 

28 

26 

1 
24 

1 

3 

28 

29 

30 


2,3 


*  Provisional 

#  Highest  stage  observed 
_1/  Continued  at  end  of  month 

Exceeded  previous  highest  stage  of  record 

D  Data  not  available 
G  Gage  inoperative 
T  Tentative 
E   Estimated 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest » 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

Ft. 

Ft 

Killbuck:   Killbuck,  Ohio 

12 

D 

D 

26.8 

6 

Scioto:   LaRue,  Ohio 

11 

20 

20 

i'11.8 

20 

Embarrass:   Lawrenceville ,  111. 

Til 

11 

12 

I'll.  5 

12 

Muscatatuck:   Austin,  Ind. 

16 

G 

24 

K18.0 

24 

East  Fork  White:   Columbus,  Ind. 

10 

22 

23 

12.2 

22 

Seymour,  Ind. 

14 

23 

25 

17.9 

23 

White:   Centerton,  Ind. 

1603 

21 

21 

504.5 

21 

Spencer,  Ind. 

14 

21 

24 

17.35 

23 

Elliston,  Ind. 

18 

23 

25 

19.6 

24 

Edwardsport ,  Ind. 

15 

24 

27 

16.4 

25 

Petersburg,  Ind. 

16 

28 

29 

«16.3 

29 

Wabash:   Lafayette,  Ind. 

11 

7 

7 

S'11.9 

7 

Skillet  Fork:   Wayne  City,  111. 

15 

5 

5 

15.5 

5 

8 

13 

17.5 

12 

Little  Wabash:   Wilcox,  111. 

16 

9 

15 

•19.8 

12 

White  Basin 

Cache:   Patterson,  Ark. 

7 

1 

4 

7.1 

1 

Arkansas  Basin 

Neosho:   LeRoy,  Kans. 

23 

1 

2 

(K25.9 

1 

lola  (nr) ,  Kans. 

20 

1 

3 

^27.2 

1 

Chanute  (nr) ,  Kans. 

24 

1 

4 

W9.0 

2 

Oswego,  Kans. 

17 

2 

5 

19.7 

5 

Commerce,  Okla. 

15 

3 

6 

16.5 

6 

Petit  Jean:   Danville,  Ark. 

20 

27 

28 

22.7 

27 

RAWINSONDE  DATA 

Average  monthly  values 


ALBANY.    N.    y. 

ALBUQUERQUE.    N.    HEX. 

AHARILLD,    TEXAS 

•                ANCHORAOE,    ALASKA 

« 

ANNETTE.    ALASKA 



1006   MB 

841   MB 

893   HB 

1006    HB 

1014    HB 

• 

o 
6 

Z 

1 

c 

1 
1 

£ 
1 

ReBu  leant 
Wind 

1 

■0 

I 
'S 

M 

ft 
J 

i 

Q 

Resultant 
Wind 

a 

1 
1 

i 

1 
1 

1 

a 

1 

Resuliani 
Wind 

•s 

i 

i 

1 
1 

•0 

*• 

1 
1 

RcauUani 
Wtnd 

.j 
d 

0       z 

1 1 

i 
0 

« 

a 
1 

• 

« 

s. 

e 
(2 

£ 
t 

Re 

•uluni 
Wtnd 

3 

?- 

n 

g 

d 

I 

1 

a. 
1 

a 

trt 

1 

i 

a 

i 

SUR»4CE 

TT 

86 

17.7 

19.8 

Ti 

.9 

31 

1,619 

20.7 

12.2 

10 

1.3 

30 

1,099 

21.6 

14.4 

19 

2,7 

31 

49 

13.0 

9,ll   ItI        2.3 

31 

37 

12.6        9,7    13 

1.3 

1000 

31 

138 

17.4 

14.9 

17 

.6 

31 

86 

30 

99 

31 

111 

17^        2.9 

31 

153 

11,8         8,6    16 

1 .4 

950 

31 

978 

16.9 

11. 6| 24 

1.7 

31 

941 

30 

546 

31 

539 

ic.e 

i.i  li     3.0 

31 

376 

9,2        7,0!  20 

2.9 

900 

31 

1,036 

14.9 

8.9    29 

3.0 

31 

1.0l9 

30 

1.029 

31 

969 

6.1 

3,7    18         1.8 

31 

1.026 

6,6<       4,9    2C 

3.5 

850 

31 

1,917 

12.1 

6.4    29 

4.3 

31 

1.523 

30 

1.923 

22.6 

12.8 

21 

8.4 

31 

1.499 

9.1 

1,9    161        1.3 

31 

1.496 

4,4'           ,9    21 

4.3 

eoo 

31 

2,024 

10.1 

1.3; 29 

6.0 

31 

2.048 

20.2 

6,6 

16 

2.9 

30 

2.049,     19,9 

10.0 

22 

6,0 

31 

1.991 

2.0 

-1.1 

le^         1.1 

31 

1.989 

1.9      -2.11  23 

4.6 

750 

31 

2,559 

7.4 

-2.8; 28 

7.7 

31 

2,998 

17.0 

9,8 

20 

2.6 

30 

2.5991     16,2 

6.7 

23 

9.8 

31:      2,471 

-.8 

-3.d   1!|          .6 

31 

2.503 

-.9      -6.9,  24 

9.4 

700 

31 

3.124 

4.7 

-7.5128 

9.4 

31 

3.166 

12.8 

3,5 

21 

2.7 

30 

3.1661     12.1 

3.3 

24 

3.3 

3l|      3,019 

-3.8 

•7.2 

16            .7 

31 

3.056 

-3.3,  -10.2!  23 

6.  1 

650 

31 

3.722 

1.7 

-11. O: 28 

10.6 

31(    3.799 

,8 

22 

2.7 

30 

3.8O0I       7.8 

-1.4 

20 

1.0 

31 

3,997 

-7.1 

-11.5 

22            .3 

31 

3.634 

-6.9    -14.7!  29 

6.4 

too 

31 

4,367 

-1.6 

-14,6    28 

U.5 

311    4.460 

-2,5 

21 

2.0 

30 

4.456          3.1 

-9,6 

12 

1,4 

31 

4,220;   -10.9 

-17,1 

29            .6 

31 

4.261 

-10.0    -20.7    26 

6.6 

550 

31 

5.044 

•9.4 

-20. 2| 27 

14.3 

31 

5.199 

-1.4 

-7,6 

19 

2.1 

30 

5.I52I     -1,1 

-11.3 

17 

1,0 

31 

4,981!   -19.1 

-21,8 

25            .8 

31 

4,922 

-13.8    -26,0!  26 
-18.5    -30.2!  26 

7.2 

500 

31 

5.797 

•9.7 

-24.0'  27 

14.8 

31 

5.914 

-6. 1 

-13,2 

22 

3,4 

30 

5,914i     -5.3 

-17.7 

19 

1.0 

31 

5,598 

-19.5 

-2b, C 

24             .7 

31 

5,647 

B.O 

450 

31 

6.996 

•14.8 

-28.4    27 

16,7 

31 

6.726 

-21.3 

22 

3.9 

30 

6,729:-10.2 

-23.1 

27 

2.4 

31;      6,369 

-24.9 

-34.0 

27         2.1 

31 

6,419 

•23.6    -34,3!  27 

8.6 

400 

31 

7,463 

•20.8 

-33.8    27 

18.1 

31 

7,629 

-29.0 

23 

4.0 

30 

7,633 

•19.8 

-28,1 

26 

3.7 

30|      7,219 

•31.2 

-39.6 

28         2.9 

31 

7.277 

-30.1    -40. 5I  27 

9.7 

350 

3i;     8.456 

-27.7 

-39,8    27 

21.2 

31 

b,621 

-36.6 

23 

5.2 

30 

6,626 

•22.6 

-35.4 

28 

3.7 

30!     6,191 

-38,9 

-44.6 

28          3.7 

31 

6.214 

-37,2 

-44.8    27 

10.3 

300 

31|     9,548 

•39.7 

-47,2    27 

24.3 

31 

9,732 

-43.0 

23 

5.4 

30 

9,738 

-31.1 

-42,7 

29 

4.4 

30i      9,192 

-46,2 

29l         4.9 

31 

9,263 

•44.9 

10. 1 

250 

31    10.792 

•44.2 

27 

26.7 

30 

10.994 

23 

5.4 

30 

11.004 

•41.1 

-48,6 

31 

4.4 

30    10,389 

-92,4 

28 

7.3 

31! 10,465 

•90.8 

1  2G 

11.9 

200 

31    12.260 

•92.0 

32.9 

30 

12.473 

24 

5.4 

30 

12.464; -52.9 

32 

9.0 

30    11.633 

-49,3 

2«         7,3 

31| 11,916 

•90.9 

'  27 

12.2 

175 

31    13.116'-59.9 

31.5 

30 

13,322 

24 

4,6 

30 

13.334    ^56. 7 

33 

9.4 

30    12.714 

•47,6 

261         6,1 

31    12,788 

•49.1 

10.8 

150 

311 14.0941-56.1 

26.0 

30 

14,279 

24 

3,7 

30 

14.289    -64.9 

34 

4,2 

30    13.732 

•47,6 

29 

5.1 

31: 13,801 

•48.9 

26 

9.8 

125 

3l! 15.234i-60.4 

20.0 

30 

15,369 

29 

3.0 

30 

15.3861 -70.0 

34 

2,6 

30 

14,9361   -47.8 

29 

3.9 

31    14,997 

-49.6 

7. J 

100 

31 

16,622 

•60.7 

12.6 

30 

16.666 

19 

1.0 

30 

16.707 

-70.7 

09 

1.3 

30 

16,4061  -48.1 

2S        2.6 

31 

16,457 

-49,9 

5.6 

SO 

31 

18.016 

-98.6 

30 

6.7 

30 

16.019 

10 

3.7 

30 

18.041 

-66.9 

09 

9.0 

30 

17,880!  -47.6 

26        1.0 

31 

17,916 

•49,6 

3.9 

70 

31 

18,661 

-96.8 

33 

2.5 

30| 18.834 

10 

5.4 

30 

18.655 

-63.2 

09 

6.6 

30 

18,763!  ^47. 3 

32           .3 

30 

18,767 

•49.6 

2.1 

60 

31 

19.641 

-99.3 

05 

i.e 

30 

19.788 

09 

7.4 

30 

19,910 

-60.3 

09 

7.6 

30 

19,7831   ^46. 9 

oe!        .9 

29 

19.799 

•49.3 

,7 

50 

31 

21.0101-53,3 

07 

4.3 

30 

20.932 

09 

9.1 

30 

20,954 

-57.7 

09 

10.1 

30;    20.9931   -46.4 

07 

1.8 

29    20,996 

•46,7 

1.8 

40 

31 

22.459    -51.1 

09 

7.1 

30 

22.351 

09 

10.9 

30 

22,372 

-54.7 

09 

12.2 

30:   22.47e;   -45.4 

09l         3.9 

29 

22,469 

•48,0 

3.6 

30 

27 

24.337    -48.2 

09 

9.9 

30 

24.210 

09 

11.8 

29 

24,231 

-50.8 

09 

13.9 

30:    24.402;   -43.9 

oel      5.1 

29 

24,369 

•46,4 

5.9 

25 

27 

25.543    -46,4 

09 

11.2 

30 

25.401 

08 

13.6 

2SJ  25,423    -49,1 

09 

14.4 

30'   25.630,  ^42. 5 

08 

6.5 

29 

25.585 

•49,0 

6.3 

20 

27 

27,032    -44.2 

09 

13.7 

29    26,868 

08 

14.7 

27    26,899    -46,1 

09 

16.5 

30;    27.143;   -40.9 

oi     7.5 

28 

27,093 

•43.1 

7.9 

15 

24 

28,984-40.4 

i09 

15.7 

26i 28,791 

09 

17.0 

23, 28,827    -42,6 

09 

17.5 

27l   29,106!  -36.2 

09 

8,6 

25 

29,036 

•40.0 

09 

9.8 

10 

20 

31,788 

•39.4 

10 

16,6 

IS 

31.559 

09 

16,3 

15 

31,598    -37.9 

09 

21.4 

23 

31,924 

•33,2 

09 

11,0 

21 

31,639 

•39,3 

09 

12.9 

7 

8 

34,109 

•30.0 

9 
J 

34,092 

5 

34.059 

•34.2 

9 

34.425 

•26,4 

16 

34,366 

-30,6 

09 

12.9 

ATHENSj    GEOnCU 

•                   BARROW.    ALASKA 

BARTER 

IS,/    ALASKA 

BETHEL.    ALASKA 

•                BISMARCK,    N.    OAK 

9Se    FIB 

1010   MB 

10 

09    MB 

1010    HB 

996    H6 

SURFACE 

31           2*6 

22.2 

20.3   27 

.9 

31 

8 

.2 

-1.0 

1.3 

31 

19 

2.6 

1.4 

12 

.8 

28 

39 

10.3 

6.7 

29 

2.1 

TT 

503 

16.1 

13.3 

02 

.6 

1000 

31 

136 

31 

67 

.1 

-1.5 

2.4 

31 

84 

3.7 

2.0 

19 

.6 

28 

121 

10.1 

8.1 

26 

2.4 

31 

113 

950 

31 

9B8 

23.9 

16.9    28 

3.8 

31 

902 

.4 

•  3.0 

9.0 

31 

901 

5.0 

1.4 

27 

2.9 

28 

543 

7.9 

5.6 

3.1 

31 

554 

07 

.6 

900 

31 

1.057 

21.4 

19.229 

3.4 

31 

933 

-.2 

•  4,6 

6.5 

31 

944 

4.3 

-.7 

26 

5.2 

28 

991 

9.6 

2.2 

2.6 

31 

1,014 

16.7 

6.9 

1.3 

850 

31 

1.951 

18.1 

i2.i;28 

2.6 

31 

1.389 

-1.4 

-8,0 

8.6 

31 

1.407 

2.2 

-2.0 

26 

7.7 

28 

1.497 

3.1 

.1 

2.0 

31 

1.500 

14.6 

7.4 

3.9 

800 

31 

2.068 

14.6 

7.6   26 

3.3 

31 

1.872 

-2.9 

-11,3 

9.6 

31 

1.695 

-.3 

•4.4 

29 

9.5 

28 

1.947 

.7 

-2.6 

2.2 

31 

2,011 

12.2 

3.6 

9.9 

750 

31 

2.613 

11.4 

3.8 

27 

2.9 

31 

2.383 

-4.7 

-12.9 

10.2 

31 

2,412 

•  2.9 

-7,6 

29 

10.9 

28 

2.463 

-1.9 

-6.6 

1.9 

31 

2,546 

9.2 

-.1 

6.9 

700 

31       3,186 

6.1 

-1.0 

27 

2.2 

31 

2.923 

-7.2 

-19.8 

10.5 

31 

2,994:     -6.1 

-12.4 

26 

10.9 

28 

3.010 

•4,4 

-9.5 

2.5 

31 

3.119 

9.6      ^3.7 

6,6 

650 

31|     3.796 

4,7 

-6,0 

28 

2.4 

31 

3.499 

-10.3 

-19.7 

11.9 

31 

3.528      -9.4 

-16.9 

26 

11.6 

29 

3.567 

.7,6 

-12,8 

3.0 

31 

3,715 

1.9 

-b.l 

10.7 

600 

3!  !    4.444 

1.6 

-12,7    26 

2.3 

31 

4.110 

•13.7 

-23.3 

12.4 

31 

4.149: -13.0 

-21.71 26 

11.7 

29;     4. 211:. 11, 2 

-17,9 

3.2 

31 

4,362 

•  2.0 

-14.0 

12.9 

550 

31       5.135 

•1.9 

-17,3'27 

2.7 

3l|    4.762 

-17.7 

-27,2 

27 

13.2 

31 

4.798, -16.9 

-26. ll  29 

12.0 

28:      <.,669i  -15.5 

-23,0 

3.3 

31 

5,043 

•6.2 

-20,8 

15.0 

500 

31i     5,893 

-6.1 

-22,4    28 

2.7 

31|    9.474 

•22.3 

-31,2 

14.4 

31 

5,913,-21.6 

-31.81 26 

12.5 

28      5.588    -20.2 

-28,5 

2.9 

30 

5,799 

•  11.2 

-26,2 

17.5 

450 

31       6.707 

-11.2 

-27.6    28 

3.1 

31[    6.236 

-27.7 

-36.4 

14.3 

31 

6,2761-27.1 

-37,61 26 

13.3 

28,     6,355;  -29.4 

-34,4 

3. J 

30 

6,593 

•  16.7 

-31, 1!  27 

18.7 

400 

31,     7,606    -16.9 

-33.2    28 

3.6 

31,     7,0761-33.9 

-42.1 

14.7 

31 

7.121 

•33.2 

-43.7126 

13.9 

29j     7,207 

-31,4 

-40,1 

3.5 

30 

7,466 

•22.9    -39.9!  27 

21.9 

350 

31:     6. 594-24.0 

-39.0    28 

3.8 

31:     7,996:-40.8 

-49.8 

14.9 

31 

6,046 

•40.3 

-46. 8i  29 

14.3 

2e|     9,139 

•39,6 

-46.3)  23 

9.1 

30 

6,433 

•29.1 

-41,7'  27 

23.3 

300 

31,     9,7Ci;-32,l 

-46.6j30 

4,0 

31 ;    9,031    -47. S 

15.3 

31 

9.081 

•47.5 

25 

14.2 

28|     9,191 

•46,1 

24 

5.9 

30 

9,517 

•37.1 

-48,1,  27 

26,5 

250 

31,  10.9ei!-4l.9 

30 

4.4 

30: 10,223    -49,6 

14.7 

31 

10.270 

-92.1 

29 

13.0 

29:  10,375 

•92.3 

27 

6.6 

30 

10,754 

•49.6 

30.2 

200 

31    12.436I-32.9 

33 

5.7 

30    11.701    -44.6 

10.7 

31 

11.733 

-49.7 

26 

9.8 

2e|  11,824!  -49.6 

29 

6,0 

30 

12,218 

-91.9 

94.8 

175 

31    13.2861-58.6 

34 

9.1 

30    12.997|-44.0 

28 

9.0 

31 

12.626 

-44.9 

26 

8,0 

28:  12.703!  -47.9 

28 

5,0 

30 

13,079 

•93.9 

33.0 

150 

30    14.240|-64.l 

34 

5.5 

30: 13.631    -44.3 

29 

7.2 

31 

13.696]-44.9 

26 

7.4 

29!  13,720,  -47.9 

29 

5.2 

30 

14,063 

•96.7 

29.1 

125 

30    15.3441-68.9 

36 

4.1 

29' 14.649    -44.3 

5.4 

31 

14,878|  -44.6 

26 

5.6 

26l  14,9221  •48.1 

29 

3.2 

30; 15,214 

•58.2 

27 

20.2 

100 

30 

16,6761-69.2 

03 

4.8 

291 16.345    -44,0 

30 

3.7 

31 

16.372-44.4 

27 

3.6 

29!  16.391    ^48. 6 

29 

1.8 

30    16,612 

-99.6 

27 

12.3 

80 

30 

18,017;-66.9 

06 

5,5 

29: 17.843-43.6 

31 

2.2 

31 

17.869    -44.0 

27 

2.3 

28:  17.860 

-48,4 

34 

.8 

30    19,013 

-57.3 

128 

4.8 

70 

30 

18. 6291-64.0 

07 

8,9 

29: 18.741 1-43.4 

33 

2.0 

31 

18,769-43,7 

28 

1.3 

28l  19.739 

-48.1 

34 

.5 

30     18,860 

-56.0 

29 

1.6 

60 

30 

19.781 

-60.9 

08 

10,4 

29| 19.779:-43.l 

02 

2,0 

30 

19,802; -43.3 

36 

.3 

28j  19.797 

-47.6 

09 

1.0 

30 

19,943 

-54.7 

02 

.5 

50 

30;20.927 

-57.0 

09 

11.8 

29|21. 008    -42.8 

09 

2.3 

30 

21.032-42.8 

09 

1.5 

29'  20.963 

-47.0 

09 

2.1 

30 

21,014 

-52.8 

07 

3.3 

40 

30    22.349 

•54.0 

09 

13.4 

26122.516 

-42.4 

06 

3.7 

30 

22,940   -42.2 

07 

3.0 

26!  22.440 

-46.5 

09 

3.8 

30 

22,461 

-50,6 

07 

9,1 

30 

30|24,207 

•51.0 

09 

15.3 

22    24.465 

-41.3 

07 

5.0 

28 

24,490    -41.2 

08 

4,3 

24;  24,355 

•44.9 

09 

6.3 

30 

24,349 

.47,6 

09 

7.7 

2i 

28    25.398 

-48.9 

09 

15.6 

19    25.709 

-40.3 

08 

6.2 

27 

25,730 

-40.3 

08 

4*4 

24 

25.577 

•43.6 

09 

5.8 

30    25,557 

-46,1 

09 

8.7 

20 

27    26,871 

-46.5 

09 

17,6 

14 

27.240 

-36.6 

08 

6.0 

27 

27,258 

•38.4 

09 

5,3 

23 

27,083 

-42.0 

08 

8.3 

261  27,046 

-43. S 

09 

10,1 

15 

24 

26.791 

•43.4 

09 

19.0 

27 

29,292 

•  34.9 

06 

6.2 

20 

29,049 

-39.0 

09 

9.1 

25 

28,993 

•  40.3 

OB 

11.9 

10 

17 

31.994 

•36.7 

09 

22.3 

25 

32,117 

•29.1 

09 

7.9 

14 

31.663 

-33.6 

08 

10.7 

15 

31,809 

•36,2 

09 

17.2 

7 

6 

34.011 

•33,6 

21 

34,678 

•24.6 

06 

7.2 

12 

34,325 

•29.9 

9 

5 

37,121 

-21.8 

5 

_ 

36,774 

•24,8 

L 

BalSE<    IDAHO 

BOOTHVILLE.    LA. 

•                BROtlNSV 

ILLE,    TEX 

AS 

BUFFALO.    N,     Y, 

CAPE    HATTERA5,    N. 

C. 

915   M» 

1019   MB 

10 

13   HB 

990   MB 

1015    MB 

SURfACE 

30           867 

19.3 

9.3    17 

l.S 

31 

1      26.6 

24,6 

23 

1.2 

31 

7 

26.0 

?3.4 

16 

3.0 

31 

218 

17.8      19.7 

20 

1.4 

31 

4 

24,3 

22,6 

27 

1.1 

1000 

30           105 

31 

135      26.3 

23.8 

24 

2.9 

31 

116 

29.6 

23.9 

16 

6.4 

31 

132 

31 

138 

24.6 

21.9 

29 

2.3 

950 

30            947 

31 

588      23.7 

20.4 

24 

3.7 

31 

969 

23.4 

20.9 

17 

12.6 

31 

979 

17.9      11.6 

2.3 

31 

585 

22.2 

18.1 

29 

4.3 

900 

301     1,011 

16.6 

9.3123 

1.2 

31 

I.O60I    20.9 

16.7 

23 

3.9 

31 

1,042 

21.6 

15.2    17 

12.0 

31       1.033 

19.4'       8.8 

2.3 

31 

1,057 

19.7 

14.2 

26 

4.9 

850 

30l     1,504 

20.2 

2,3    32 

3.5 

31 

1,593 

16.0 

13.5 

23 

3.1 

31 

1,937      19.3 

10.2 

17 

10.0 

31       1.916 

12.7         6.1 

3.7 

31 

1.54C 

16.6 

10.9 

29 

9.3 

800 

30      2,024 

16.9 

-.3    31 

3.4 

31 

2,071 

15.1 

9,9 

23 

2.1 

31 

2,096i     16.7 

5.5 

16 

6.9 

31 

2.023 

10,9 

5.6 

31 

2.063 

14.3 

6.3 

26 

5.5 

750 

30      2,566 

13.0 

-2.7    26 

4.4 

31 

2,614 

12.1 

5,4 

24 

1.7 

31 

2,598i     13.7 

1.0 

14 

5.4 

31 

2.998 

7,6 

-2!3 

7.5 

31 

2.603 

11.6 

2.li  26 

9.4 

700 

30      3,146 

6.9 

•4.7I27 

7.2 

31      3.192 

1.6 

26 

1.7 

31 

3,162       10.3 

-4.1 

13 

4.3 

31 

3.124 

4.5 

-7.1 

8.7 

31 

3.161 

8.6 

-3.1I26 

9.6 

650 

30      3,749 

4.0 

-6.4' 26 

9.4 

31       3.801 

-3.2 

28 

1.4 

31 

3,788         6.4 

-7.1 

12 

4.3 

31 

3.724 

1.3 

-11.3 

10.4 

31 

3,790 

5.6 

•  6.5'  26. 

9.9 

600 

30       4.3991        -.9 

-12.4    25 

11.3 

31       4,454 

-7.2 

31 

1.0 

31 

4,446         2.4 

-10.8 

11 

3.4 

31 

'..364 

-2.1 

-15.6 

12.1 

31 

4.442 

2.0    -10.61  26 

6.7 

550 

30       5.0801     -9.3 

-19.6    25 

12.9 

31       5.146 

-1.9 

-12.5 

36 

1.1 

31 

5,136      -1.9 

-i5.5!oe 

3.4 

31 

9.049 

-9.9 

-20.2 

13.1 

31 

5.137 

-1.6    -13.81  26 

6.9 

500 

30      5,830^-10.3 

-26.2    25 

13.4 

31       5.904       -5.9 

-16.9 

01 

1.6 

31 

5,8961     ^6.3 

-20,4    08 

3.9 

31 

5.791    ^10.4 

-25.5 

14.8 

31       5,694 

-6.0    -19.2!  26 

7.3 

450 

30      6,625    -15.9-30.9    25 

15,5 

31       6.72r-10.5 

-22,6 

03 

2.9 

31 

6,708l^ll.3 

-25,5'oe 

3.8 

31      6.591-15.5 

-29.8 

16,6 

31      6,710 

-10.8    -25.1'  26 

6.9 

4O0 

30       7,510    -22.4    -36,5    25 

16,1 

31       7,619    -16.21-28,8 

02 

3.1 

31 

7,608    -16.9 

-32,1    07 

4.2 

31       7,475    ^21. 4 

-35.4 

18,7 

31       7,609 

-16.8    -30.4!  26 

6.9 

350 

30       9,477    -29.6    -42,4    25 

20,4 

31       8.611    -22,81-35.6 

02 

3.4 

31 

8,597    -23.7 

-38,4    08 

5.7 

31      6.446    ^29. 21 -41,2    27 

21,2 

31'     6,599 

-23.5    -36.61  27 

6.3 

300 

30      9,559    -37,6    -48.6    25 

23.5 

31       9.724    -30.81-42.3 

04 

4.3 

31 

9,705    -31.8 

-46,7: 08 

6.2 

31      9.533    -36,0 

-48,0,  28 

25,3 

31i     9,707 

•31.6    -44.51  27 

6.8 

250 

30     10.795    -45.7 

25 

27.7 

31    10.9931-40.9 

-50.6 

03 

3.9 

31 

10,968: -41.4 

08 

7.1 

31    10.776    -44,3 

26 

27.4 

31, 10.969 

•41,6 

-92.3   27 

6.9 

200 

30    12,257    -52.4 

25 

31.2 

31     12,476 

-92.1 

03 

4.2 

31 

12,446    -92.6 

08 

8.9 

30    12.246    -91,8 

29 

30.7 

31    12.446 

•52.6 

30 

9.7 

175 

30    13,115    -55.3 

29 

30.4 

31    13.327 

-96.9 

04 

9.1 

31 

13,296 

•  96.8 

09 

9.4 

30    13.109' •99,1 

29 

29,6 

31; 13.298 

•57.8 

30 

6.0 

150 

30    14,090,-58.7 

29 

26.9 

31, 14,262 

-64.6 

04 

7.0 

31 

14,248 

•  69.4 

09 

9.3 

30,  14.081;  •98,6 

29 

24,1 

31    14.259 

•62.6 

31 

9.6 

125 

30    15,229-61.0 

25 

18.7 

31    15,383 

-69.3 

03 

8.0 

31 

15,339 

-71.6 

07 

9.3 

30! 15.218    ^61, 9 

18.4 

31, 15,370 

-66.5 

33 

4.7 

100 

30    16,611,-62,2 

24 

10.3 

31    16,706 

-70.3 

06 

8.6 

31 

16,649 

-72.7 

07 

12.5 

30; 16.600   -61,2 

11.7 

31    16.713 

-67,6 

39 

3.3 

80 

30    17,994    -60.7 

23 

2.9 

31    18.041 

-67.7 

08 

10.6 

31 

17,969 

-6V.I 

08 

14.1 

29| 17.994    -99.9 

6.6 

31    18,066 

-64,3 

06 

3.7 

70 

29    18,821    -58,8 

14 

1.2 

31    18.849 

-64.9 

09 

11. a 

31 

18,772 

•66.3 

09 

14.7 

28 

18.833-96.0 

3.4 

31    18,667 

-62.1 

07 

9.7 

60 

29     19,795    -56,4 

:  10 

2,7 

30    19,797 

-61.3 

09 

13.1 

31 

19,715 

-62.4 

09 

15.3 

27 

19.813-99.9, 

2.7 

31    19.846 

-99.2 

08 

8.1 

50 

29    20,957    -54,7 

09 

5.9 

30: 20.937:-58.2 

09 

14.7 

31 

20,850 

-99,1 

09 

17,0 

27 

20,978 

-53,7 

07 

4.4 

29    20,994 

•56.9 

OB 

10.7 

40 

29    22,392    -52.6 

09 

6.0 

30i22.351:-55.2 

09 

16.0 

31 

22,256 

-97.0 

09 

19,3 

27 

22,420 

-51.4:               !  08 

6.3 

29    22,422 

-93.3 

09 

12.6 

30 

27    24,263    -49.7 

09 

10.8 

30    24,203 1-51.5 

09 

17.6 

31 

24,096 

-92.7 

09 

21,6 

26! 24.300 

09 

8.6 

27    24,287 

-49. B 

10 

14.0 

25 

27    25,462    -47.8 

09 

11.5 

29    25,391    -49.5 

09 

17.3 

31 

25,282 

.49.7 

09 

21.7 

25    25.499 

09 

11.9 

26    25.494 

-47,9 

09 

14.3 

20 

25    26,940    -45.4 

09 

13.1 

29    26,860    -47.1 

08 

19.3 

30 

26,753    -46.9 

09 

21.9 

23;  26.962 

-44.7 

09 

U.7 

25    26,963 

-49.9 

09 

19.9 

19 

22    26,870    -41.: 

09 

16.9 

24    26,7731-44.1 

09 

22.1 

27 

2b,679|  -43.9 

09 

23.9 

19    28.911 

-41.6 

09 

14.3 

24,  28,888 

•4J.3 

09 

17. B 

10 

6    31,669 

•39.8 

14 

31,523-37.9 

09 

29.0 

25 

31,423: ^39. 6 

09 

28.5 

10    31.682 

2o!  31.679 

•36.9 

09 

20.3 

7 

5 

34,029-31.6 

22 

33,892' ^34. 9 

09 

31.0 

5!  34,152 

-32.3 

9 

i 

15 

36,297i^29.8 

09 

33.9 

4 

1 

1 

5 

37,627   -30.1 
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See    rcfereace 


ote   at   eod   of    table 


RAWINSONDE  DATA 

Average  monthly  values 


CARIBOU^  MAINE 
993  MB 


CHARLESTON^  S 
1015  MS 


CNlHU4hUA<  MEXICO 
8Se  HB 


CUIO  eiY/  ALASKA 
lOH  MB 


COLUMBIA^  MC. 
967  HB 


II 


a 

20.01 14 


IS.Sl 23 

15. Si  26 

12. »! 27 

8.1,27 

■..1    29 

-1.9    29 

-7.7    30 

-U.3    29 


SURFACE 
loOO 
SSO 
■*00 
950 
SOO 
750 
700 
650 
600 
550 
500 
'.50 
400 
350 
300 
250 
200 
17S 
150 
125 

100 

80 
70 


191 

130 

570 

1/021 

U49B 

l>99e 

2.52B 

3/0e2 

3/679 

'./306 

4/9B5 

5/716 

6/508 

7/376 

e/333 

9/404 

10/631 

12/096 

12/958 

13/957 

15/130 

16/558 

17/995 

18/856 

19/S52 

21/037 

22/496 

24/395 

25/613 

27/102 

29/047 

31/852 

34/377 


19.2 

14. 

12.3 
9.1 
5.9 
3.3 

-2.4 
-5.5 

-9.4 

>i3.e 

'19.2 
•25.1 
•31.9 
•39.7 
•46. B 
•50.7 
•51.1 
•52,6 

•  54.3 
•54.3 
•53.7 
•53.0 
•51.9 
•50.6 
•4B.9 

•  46.8 
•45. 
•43.2 
•40.0 
•34.4 
•30.3 


-14.91  28 
-19,71  28 


-28, 7|  28 
-33. 4|  28 


-45.81  28 
-50. 1|  28 


17.2 
20.0 


18.5 
12.3 
7.8 
4.9 
1.6 
2.3 
4.2 
6.5 
8.8 
10.5 
12.6 
15.5 


13 
141 
593 

1/064 

1/557 

^/074 

2/616 

3/192 

3/801 

4/452 

5/145 

5/904 

6/7U 

//620 

8/611 

9/720 

10/983 

12/459 

13/312 

14/269 

15/374 

16/708 

16/053 

16/867 

19,820 

20/965 

22/388 

24/251 

25/448 

26/930 

28/857 

31/619 

34/093 


24.3 
24.8 
23.4 
20.9 
17.8 
14.7 
11.5 
8.6 
5.3 
1.9 
-1.6 
-5.6 
•10.7 
•16.4 
•23.3 
•31,7 
•41.6 
•52.6 
•58.1 
-63,6 
-68.3 
•68.5 
•65.9 
-63.8 
•60.7 
■57.1 
•53. B 
•50.3 
•48.2 
•45.7 
■43.5 
-37.3 
•32,6 


6.1 

8.0 
10.8 
13.1 
14.0 
15,2 
16.0 
16.7 
20.1 


1/428 

63 

530 

1/005 

1/512 

2/036 

2/582 

3/lTl 

3/779 

4/442 

5/129 

5/895 

6/703 

7/612 

8/603 

9/714 

10/979 

12/455 

13/304 

14/255 

15/344 

16/657 

17/981 

16/785 

19/724 

20/854 

22/261 

24/103 

25/2BB 


20.3 

18.9 

15.6 

11.6 

7.2 

2.5 

-1.4 

-5.7 

-10.7 

-16,,3 

-23.1 

-31.3 

-41.4 

-53.2 

-59.3 

-65.7 

-71.2 

-71.8 

-69.3 

-66.5 

-63.3 

-59.7 

-56.8 

-52.6 

•90.6 


-8,7 
-15.5 


3.7 
3.5 

4.3 


5.0 
5.6 

5.0 


7,0 
8.1 
10,4 
13.4 
15.6 
16.4 
16.5 


30 
144 
565 

1-012 

1.479 

1/970 

2.486 

3/038 

3/619 

4/247 

4/907 

5/634 

6/403 

7/265 

8/204 

9/256 

10/461 

U/910 

12/781 

13.792 

14/982 

16/437 

17/892 

18/764 

19/773 

20/970 

22/440 

24/348 

25/565 

27/064 

29/016 

31/803 

34.295 

36,679 

38,253 

40/322 

43/199 


10.0 
9.2 
7.0 
5,2 

3.6 
1.5 
-.5 

•2.6 

-5.7 
-9.3 
■13.4 
■18.2 
•  23.3 
•29,4 
■36.4 
•44.0 
•50.4 
■51.3 
•49,8 
•49.8 
■50.4 
■50.9 
-50.4 
■90,0 
■49,3 
■48,7 
■47,6 
■45.9 
■44.7 
■42.9 
■40.4 
■35.5 
■33,0 
■30,8 
■29,7 
■27.9 
■  29.7 


1.0 
1.7 


7.7 
8,9 
9.8 
9.9 
12.2 
14.2 
14.7 
11.9 
11. 
9.1 
6.3 
4.9 
2.1 

l! 
2.2 

3.8 


238 
120 
569 
1/040 
1/534 
2/053 
2/592 
3/173 
3/777 
4/432 
5/122 
5/877 
0/687 
7/587 
8/574 
9/679 
10/940 
12/416 
13/267 
14/224 
15/332 
16/673 
18/023 
18/843 
19/802 
20/951 
22/374 
24/232 
25/424 
26/897 
28/812 
31/593 


22.0 

23.5 
21.5 
18.5 
15,4 
11.9 
8,6 
5,0 
1.0 
-3,0 
-7,2 
•11,8 
•17,5 
•24,2 
•32.4 
•41.7 
•52.7 
•58,4 
•63,4 
•67.2 
•68,3 
•64.8 
•62.0 
•59.3 
•56.9 
•53.9 
•90,6 
•48.9 
•46.5 
•42.4 
•37.1 


DAYTON/    OHIO 
981    MB 


DENVER/    COLD, 
840    m 


DODGE    CITY/    KANS, 
925    KB 


EL    PASO/    TEXAS 
882    HB 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
6O0 
550 
500 
450 
400 
350 
300 
250 
20u 
175 
150 
125 

100 

80 
70 
60 
50 


297 
130 
573 
1/042 
1/531 
2/044 
2/581 
3/156 
3/758 
4/408 
5/096 
5/849 
6/656 
7/590 
8/532 
9/631 
10/886 
12/362 
13/217 
>183 
15/299 
16/655 
18/024 
18/855 
19/823 
20/979 
22/413 
/2B3 
25/491 
26/984 
28/907 


19.6 

21.0 
■18.7 
15.9 
13.1 
10.2 
7.3 
3.8 
.3 
-3.4 
-7.7 
•12.8 
•18.7 
'25.6 
•33.5 
•42.4 
•91.8 
•96.7 
'61.5 
'69.7 
'69.0 
'62.4 
'59.9 
'57.6 
'55.6 
'92.5 
'49.3 
'47.3 
'44.9 
•41.1 


16.5 

17 

16.5 

25 

12.9 

27 

8.9 

27 

4.6 

28 

.1 

28 

•4.9 

28 

-9.4 

28 

15.0 

28 

19.6 

28 

24.6 
28.7 

27 
?8 

4.3 

5.7 
6.9 
7.3 
7.6 
8.9 
9.8 
10.7 
U.5 
12.5 
'33,2128;  13.0 
'38,81281  15,0 
'46.7    281      16.3 


28 

21.3 

29 

17.2 

29 

15.6 

29 

14.0 

30 

9.9 

33 

3.3 

04 

3.0 

07 

4.7 

08 

7.7 

09 

9.6 

09 

11.1 

09 

11.7 

09 

14.9 

09 

16.6 

314 

106 

560 

1/036 

1/533 

2/055 

2/602 

3/185 

3/796 

4/454 

5/144 

5/908 

6/718 

7/623 

8/614 

9/724 

10/987 

12/463 

13/311 

14/262 

15/355 

16/666 

17/987 

18/793 

19/740 

20/875 

22/282 

24/127 

25/313 

26/784 

28/697 

31/442 

33/909 


26.1 

24.6 
22.3 

20.6 

17,3 

14.2 

11.1 

7.4 

3.2 

-1.3 

-5.8 

-10.9 

■16.6 

-23.2 

•31.6 

-41.9 

-53.1 

•59.3 

■  65,9 
-71.1 
-72.8 
■68.6 

■  64.9 
■62.4 
■99.5 
■96.2 
-92.3 
-49.3 
■46.7 
-44.1 
•39.0 
-34.4 


17.1 
13.8 
10.8 


5.1 

4.2 
3.4 
3.4 
3.7 
4.3 
5.4 


8.3 
8.3 
7.4 
8.2 
10.7 
10.9 
11.8 
14.0 
17.2 
18.5 
19.3 
18.4 
20.0 
25.5 


1/611 

94 

542 

1/015 

1/509 

2/029 

2/578 

3/166 

3/777 

4/439 

5/131 

5/886 

6/696 

7/589 

8/57i, 

9/678 

10/939 

12/416 

13/268 

14/225 

15/329 

16/664 

18/015 

18/839 

19/801 

20/954 

22/383 

24/250 

25/445 

26/919 

28/845 

31/615 

34/123 


18.4 
16.6 
12.9 
8.4 
3.0 
-2.5 
-7.7 
-12.6 
-18.3 
-24.6 
-32.6 
-41.8 
■52.4 
■98.2 
■64.0 
■68.4 
■66.2 
■63.9 
■61.0 
■58.9 
■55.9 
■53.1 
•50.1 
■48.4 
■46.2 
■42.4 
■36.3 
■31.7 


-25.0 
•31,7 


2,4 
2.7 

3.0 
3.7 


11.7 

14.9 

18.9 

21.6 

23.0 

19.9 

18.0 

13.3 

5.5 

1.6 

2.3 

5.0 

7.6 

8.9 

10,5 

11.9 

14.1 

15.7 

18.4 


791 
102 
563 

1/024 

1/523 

2/047 

2/594 

3/183 

3/794 

4/453 

5/147 

5/906 

6/718 

7/619 

8/609 

9/720 

10/986 

12/464 

13/315 

14/269 

15/369 

16/697 

18/037 

13/852 

19/808 

20/953 

22/372 

24/229 

25/422 

26/896 

28/813 

31/981 

34,027 


22.9 

21.9 

19.3 

15.8 

U.7 

7.5 

2,8 

-1.4 

-6.2 

-11.3 

-16.7 

-23.3 

-31.4 

•41.5 

-52.6 

-58.7 

-64.8 

-69.1 

-69,9 

-66.1 

•62.6 

•60.0 

•57,5 

-54.3 

-51.0 

-48.5 

-46.3 

-43.3 

-37.7 

-33.4 


15.8 
12,8 


6,5 
10.7 
9.6 
7.1 
5.6 
3.9 
2.9 

3.5  : 

4.3 
6,3 

8,3 


11. 0 
11. 


2.1 

4,0 
6.2 
8.2 
10. 0 
11. 
12.3 
14.2 
15.8 


1/193 

85 

537 

1/016 

1/921 

2/047 

2/597 

3/186 

3/798 

4/456 

5/152 

5/911 

6/723 

7/626 

8/617 

9/729 

10/995 

12/474 

13/322 

14/272 

15/364 

16,677 

18/005 

18/813 

19/759 

20/895 

22/305 

24/154 

25/343 

26/808 

28/725 

31/475| 

33/918 


23.0 
20.3 
16.6 
12,2 
7.6 
3.0 
-1.4 
-9,9 
■10.9 
■16.4 
■23.1 
■31.3 
■41.3 
■53.1 
■59,5 
■65,8 
■71.2 
■  71.8 
•68.0 
•65.3 
■62,2 
•  59.0 
•55.7 
•51.8 
.49.7 
'48.0 
•44,4 
•38.7 
•35.7 


•35.8 
'42.7 


ELY/    NIV. 
611    MB 


6HPALME/  MEXICO 
1011  MB 


FAIRBANKS/  ALASKA 
995  MB 


FORT  WORTH/  TEXAS 
993  MB 


SURFACE 

looo 

950 
900 
850 

600 

750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


1/903 

m 

593 

1/020 

1/514 

2/026 

;     2/574 

:     3/l6i 

:     3/766 

4/429 

1     5/116 

1     5/871 

'     6/673 

'     7/567 

8/549 

9/638 

10/887 

12/360 

13/215 

14/178 

15/292 

16/641 

17/997 

18.822 

19/786 

20/937 

22/364 

24/222 

25/416 

26/894 

28/824 

31/594 

'  34/06l| 

36/434 


19.6 
15.9 
12.0 
7.2 
1.9 
-3.9 
-8.5 
■13.5 
•20.0 
■27.1 
■35,0 
•43,4 
•52,2 
•57,3 
■62.4 
■66.2 
•67.2 
•63.6 
•60.7 
'58.9 
•56.5 
•53.5 
•50.5 
•48.5 
•49.9 
•42.2 
■37.7 
•32,8 
■29.6 


9,3 

1.6 
-1.9 


'26.9 
■33.5'  24 
•39,91  24} 
'46.3,  24> 

i24; 
I" 

24 
24 

24 
!  23. 
1201 
i  12| 
I  09i 

09| 
I  09  j 

091 

;09| 

,09 


3.4 
3.6 

4.7 
5.2 

6.3 

6,9 
8.1 
10.1 
12.6 
14.7 
18,1 
23.7 
26.6 


6.2 
8.8 
10.8 
U.5 
14.1 
16.1 
18.4 
19.9 


31 

3l! 


12 
107 
596 

/039 
/938 
/062 
/608 
/194 
/804 
/464 
/162 
/917 
/734 
/634 
/626 

/73a 

/009 
/481 
/328 
/275 
/365 
/6U 
/994 
/801 
/744 
/877 
/285 
/123 
/305 
/770 
/692 
/446 
/904 


27.4 

23,7 

27.6 

23,2 

26.4 

19.3 

24.5 

15.9 

21.8 

13,5 

18.6 

10. > 

10 

15.0 

7,3 

10 

11.4 

3.6 

10 

7.5 

.0 

2.8 

-3,1 

-1.4 

-8,0 

-5.7 

-15,6 

-10.6 

-19.8 

-15.8 

-26.8 

-22.7 

-32.8 

•30.9 

-41.8 

-41.0 

-53.1 

-93.2 

-99.9 

-66.0 

''il 

-71.9 

12 

•72.4 

09 

-68.6 

09 

-69.4 

09 

-63.1 

09 

-99,0 

09 

-56,9 

09 

-53,1 

09 

-50.6 

09 

-47.4 

09 

•44.4 

09 

-39.3 

•34.9 

1.3 
1.6 
3.3 

2.9 

2.2 

1.7 

1.7 

1.7 

2.1 

2.7 

2.2 

2.7 

3,2 

3.5 

4.3 

5.2 

6.4 

7.8 

8.1 

8.3 

7.1 

5.9 

8.8 

11.3 

13.5 

15.5 

15.4 

17.4 

19.3 

20.8 

19.1 


135 

91 

522 

971 

1/442 

1/935 

2/455 

2/999 

3/579 

4/196 

4/855 

5/569 

6/337 

7/181 

8/106 

9/141 

10/329 

11/779 

12/663 

13/687 

14/895 

16/374 

17/655 

18/743 

19/769 

20/987 

22/481 

24/415 

25/647 

27/170 

29/144 

31/978 

34(466 


U.3 

11.2 
8.9 
5.5 
1.8 
•1.5 
•4.9 
-8.4 
■12.0 
■16.1 
■20.8 
■26.5 
■32.9 
•40.1 
■47.9 
■92.6 
■  47.6 
■46.6 
■46.9 
■46.9 
■46.6 
■46.2 
•45.9 
•45.5 
•45.0 
•44.2 
•42.8 
■41,7 
■39,9 
■37.0 
■31.9 
■29.1 


5.3 

9.8 
7.5 
8.1 
6.9 
9.5 
4.4 


236 

127 

967 

1/029 

1/514 

2/022 

2/557 

3/126 

3/725 

4/370 

5/052 

5/800 

6/599 

7/481 

8/493 

9/542 

10/788 

12/263 

13/124 

14/101 

15/237 

16/616 

18/003 

18/840 

19,813 

20/975 

22/41 


24 

292 

25 

493 

26 

980 

28 

920 

31 

707 

34 

166 

16.6 

18,1 

16.0 

13.4 

11.0 

8.3 

5,2 

1.6 

-1.8 

•  5.6 

-10,0 

■15,2 

•  21,4 
■  27.9 
-35.7 
■43.7 
-51,1 
-54.7 

•  98.7 
■61.6 
-61.5 
•60.1 

•  58.5 
■56,7 
■54,4 
-51,9 
■49,0 
■47,4 
■45.1 
■41.7 
■36.6 
■33.2 


1 
-3.1 
-7.8 


'37.6 
'43.0 


1.0 
3.4 


9.9 
12. 
13.2 
14.9  : 

16.8 
18.5 
21.7 
25.1 
29,3 
29.9 
26.7 
29.8 
18,6 
11,6 

6,6 

3,5 

3.1 

4.9 

7.7 


180 

120 

577 

1/049 

1/548 

2/070 

2/614 

3/197 

3/810 

4/462 

5/199 

5/915 

6/731 

7/631 

8/623 

9/733 

10/999 

12/476 

13/323 

14/274 

15/370 

16/667 

18/013 

18/824 

19/773 

20/9U 

22/323 

24/169 

25/356 

26/832 

28/760 

31/525 

34/012 


25.6 

25.9 
23.9 

20.7 
17.3 
13.8 
10.2 
6.5 
2.3 
-1.4 
-5.4 
•10.7 
•16.4 
•23.2 
•31.4 
•41.2 
•53.2 
•59.5 
•65.4 
■70.3 
■71.6 
■67.7 
•64.2 
•61.2 
•58.4 
•55.5 
•51,7 
•49,0 
•46,4 
•43,2 
•38,0 
•33.8 


•45,9 
■53,4 


RAWINSONDE  DATA 

AvatAg*  moDthly  valu»i 


JULY  1969 


GLiSCaNj  NQNT. 
•>4  Nt 


GRiNO  JUNCTION!  COLO. 

as]  NB 


GREtT  FAILS<  HONT. 
889  ne 


CRiEN  iky,    HIS. 
»90  N" 


li      f 


ReBultani 
Wind 

—I 


Q 
loT?   251 


696 

U« 

990 

i<010 

U'.96 

2<006 

3>1U 
3<709 
<><390 
9/023 
9i769 
6.998 
7<<>36 


10/696 
U/193 
13/021 
lt/013 
19/177 
16/990 

ie/00<> 

18/895 
19/8>3 
21/018 
.22<*67 
2«/399 
29/965 
27,061 
29/015 
31/82<i 


16.9 
U.) 
U.7 
8.6 

4.8 

,9 

-3.0 

•  7.6 

■12.* 

■n.9 

■2t.l 

■11. » 

■39.3 
■»6.9 
■51.3 
■52. ♦ 
■5».2 
■96.2 
■97.0 
■96.3 
■95.0 
■93.7 
■52,2 
■50^3 
■♦7.» 
■»9.6 
■*3.1 
■39.6 
■3«.« 


e.6 
9.3 

2.7 

-.9 
•9.2    28 
-9.»j2e 

-19, <■   28 

-20.7    27' 


3.8 

6.0 

7.9 

10. 1 

12.8 

19.2 

16,7 

17. » 

19.9 

22.0 

2*.« 

27.1 

29.6 

32.6 

31.6 

26.6 

19.6 

11.7 

6.1 

2.5 

.6 

2.5 

5.2 

7.7 

8,8 

10,3 

12,9 


111 


l/»72 

71 

523 

1/001 
1/902 
2/027 
2/980 
3/167 
3/782 
*/<>*l 
9/136 
9/889 
31i  6/697 
31!  7/993 
31|  8/977 
31  9/681 
31  10/9»0 
3l|  12/417 
311  13/270 
311  l'./228 
31)  15/330 
3ll  16/660 
3li  18/006 
311  18/829 
31|  19/790 
311  20/9*0 
22/363 
20/228 
25/022 
26/899 
28/817 


-3.0 
-6.6 


7.* 
7.9 


12.5 
16.1 
18,8 
19.1 
17.5 
15.7 
10.7 
9.5 
2.1 
2,6 
4.1 


a. 9 

13. » 
I*. 8 


1/118 
109 
968 

1/OU 

1/095 

2/008J 

2/9*0 

3/115 

3/709 

0/393 

9/026 

5/770 

6/957 

7/036 

6/396 

9/069 

10/69* 

12/1*9 

13/008 

13/997 

15/197 

16/368 

17/980 

18/830 

19/817 

20/992 

22/0*1 

20/331 

25/539 

27/032 

26/977 

31/776 

30/292 


19,9 
13.0 
9.0 
0,7 
.5 
-3,9 
-8.0 
-12.8 
■18.2 
■20.0 
■31.1 
-39,3 
■»7,7 
■91.9 
■93.1 
■99.1 
■96.6 
■97,* 
■96,8 
■99.9 
■9*.0 
■52,* 
■90.3 
■*7,9 
■«6.1 
•*3.9 
■*0.1 
■3*. 7 
■30.1 


•1,8 
•*.7 
•9,2 


-30.8 
-38.0 
-0*.7 


210 
119 
956 

1/018 
1/902 
2/011 
2/3*3 

3/110 
3/711 

0/3971 
5/033i 
5/7821 
6/976 
7/0561 
8/029i 
9/912! 
10/756 
12/2281 
13/092 
10/068 
19/211 
16/603 
17/999 
16/8*1 
19/818 
20/980 
22/022 
20/301' 
25/907 
26/99* 
28/9*6 
31/726 
30/217 


13.2 

17,6 
19.8 
13.0 
11.1 
8.1 
9.2 
1.9 
•2,1 
•6,0 
■11,0 
■16,2 
■22,2 
■28,7 
■36,3 
■**,3 
■90,7 
•  53,9 
■57,6 
■60,2 
■59,9 
■98.* 
■97.3 
•99.8 
■5*.0 
■51.6 

■*e,6 

■*6,8 
■**.3 
•*1.0 
■35.6 
■32.2 


32 

31 
29 
29! 

.  l'  291 

.0:  29! 


9.9 
8.5 
9.6 

13.1 
13.9 
19.6 
18.3 
22.2 
26.2 
30.8 
3*. 2 
31.2 
27.9 
20,9 
13.3 
7.6 
*.7 
2,9 
3.9 
9,* 


273 

139: 

3851 

1/057 

1/350 

2/067 

2/607 

3/180 

3/793 

0/4*1 

5/132 

5/889 

6/ '03 

7/601 

8/589 

9/69* 

10/950, 

U/028 

13/279 

10/236: 

15/3091 

16/6851 

18/037 

18/896; 

19/810! 

20/961 

22/3B6i 

20/292 

29/050 

26/930 

26/856 

31/611 


22. 0< 

20.3! 
17.6 


28 


18,1 
1*.0 
11.7 
10. *<       6.91  28 
11.6  .61  28 

8.1  -2.2i  28 
0.9  -6.5  28 
1.*  -11.5  28 
-2,1  -17,6  2*1 
•6.1'  -23. o  2«j 
-10.9  -28,2.  28 
-17.1 
-2*. 2 
-32.* 
■*2.l 
-52,9 
■58.* 
•63.* 
-67.3 
-68.1 
•60.8 
-62.3 
-59.8 
-56.9 
-53.3 
-90.0 


.7 

3.3 

3.7 
*.I 
4.6 
*.6 
*.9 
9.8 
9.8 
9.6 
6.8 
6.8 
7.3 
8.0 
8.2 
8.0 
7.7 
7.7 
6.9 
*.9 
3.5 
3.7 
5.6 
7.5 
9,8 
11,* 
12.9 
13.7 
19.1 
17.1 


GUtHj    HARUNl    IS. 
998    MB 


HILD/    HAWAII 
1016   MB 


HUNTINGTON   W. 
987    MB 


INTERNATIONAL    PALLS/ 
972    MB 


JACKSON/    MUS. 
100*    MB 


111 
I  '9 

9*7 

1/020 

1/91* 

2/033 

2/980 

3/197 

3/771 

'    */*21 

i    9/117 

9/875 

6/692 

7/592 

8/586 

9/696 

10/96* 

12/*»0 

13/285 

10/227 

19/299 

16/970 

17/872 

16/669 

19/601 

20/720 

22/119 

23/9*8 

29/128 

26/987 

28/*79 

31/173 

33/376 

33/861 


29.9 

23.9 

21.3 

18.6 

13.8 

12.9 

9.9 

6.* 

2.7 

•1.2 

•9.* 

•  10.3 

-19.6 

•22.9 

•30.9 

-*0.9 

•93.3 

-60.9 

-68.2 

-76.1 

.77.7 

•71.* 

-68.5 

-65.9 

-61.7 

-98.2 

-93.9 

-50.6 

•*9,6 

•*7,3 

•**,8 

-*0,9 

-38.6 


23.8 

10 

21,7 

10 

18,0 

U 

1*,5 

11 

11.3 

U 

7.2 

10 

-10.6|09 

-16.2 !09 

-21.6|10 

■28.6    06 

-35.3    08 

-02.5   09 

-05.2   23 

26 

27 

31 

33 


11 

1*91 

999! 

1/098 

1/9** 

2/093 

2/993 

3/160 

3/768 

*/420! 

9/113 

5/871 

6/681 

7/576 

31       6/597 

31!      9/094 

31     10/904, 

31,  12/367 

31<  13/209 

30:  14/153 

30    15/246 

30    16/362 

30,   17/865 

30i    18/686 

30:    19/627: 

30!  20/75* 

30!  22/  1*6 

23/971 

25/1*6 

26/600 

26/*99 

31/218 

33/6*8 


22.0 
22.91 
19.* 
16.3 
13.3 
11.0 
9.2 


*3.8 
95. 0| 
60.6 
65.91 
70.6 
71.9 
68.8 
66.9 
63.6 


-2.9 
•9.0 
-1*.7 
-19.6 
-23.0 
-27.2 
-31.1 
-39.9 
-*1.7 
-48.2 


2.1 

1.0 
2.1 
4.9 

8.1 
12.9 
17.3 
20.1 
19.9 
16.* 
10.3 
2.* 
8.1 
10.8 
13.9 
19.0 
16.7 
16.4 
16,8 
20.3 
21.2 
29.6 


2*6 

139 

582 

1/090 

1/941 

2/096 

2/996 

3/1711 

3/777 

4/427 

5/118 

9/673 

6/685 

7/580 

8/965 

9/668 

10/927 

12/404 

13/259 

14/224 

15/339 

16/691 

18/056 

18/9061 

19/851 

21/005 

2^/437 

24,307 

25/910 

26/993 

26/936 

31/715 


20.9      19.4    18 


22.0 
19.7 
16.6 
13.8 
10.6 
7.6 
«.9 
1,2 
-2,* 
•  6.8 
■12.0 
■17,8 
■  2*. 9 
■32.9 
■42.1 
■92.1 
■96.8 
■61,9 
■66,4 
■69,7 
■62,8 
■60.7 
■98.2 
■95,7 
•52.8 
■*9.3 
■*7.0 
■**.7 
■*1.6 
■37.3 


17.8  26 
1».8  2? 
11.5: 2? 
6.5i  27 
1.81 27 
•5,0  27 
•9.7  28 
-15.2  28 
-19.6  26! 
-24, 0!  26' 
•30,4! 28! 
-36.7  28 
28 
28 
26 
28 
29 


9.4 

10.0 
10.3 
10.6 
12.0 
12.3 
12.9 
I*. 3 
13.8 
12.0 
10.0 


7.9 
9.2 
U.2 
12.7 
13.1 
17.2 
19,5 


360 
116 

3*7 

1/008 

1/488 

1/993 

2/920 

3/086 

3/676 

4/316 

0/989 

5/734 

6/521 

7/403 

6/363 

9/439 

10/669 

12/130 

12/997 

13/992 

15/161 

16/580 

17,999 

16/651 

19/641 

21/016 

22/470 

24/361 

25/573 

27/074 

29/023 

31/810 

34/337 


12.7 

19.9 

14.1 

11.9 

8.7 

9.7 

2.8 

-.6 

-4.2 

-7.6 

■12.3 

-17.6 

•  24.1 
■31.1 
-38.8 
■46.4 
•91.4 
■91.7 
■93.7 
•99,6 
■96.9 
■99.4 
•94,9 

•  93.6 
■91.9 
■49,7 
■47.3 
■49.9 

•  43.2 

•  39.9 
•39.0 
■29.1 


9.6 

18 

10.7 

20 

7.7 

25 

4,6 

27 

-,6 

26 

-9.3 

29 

•9.2 

29 

-14.7 

29 

-19.7 

29 

-25.0 

29 

-30.6 

29 

-35.6 

29 

-40.2 

29 

-46.0 

29 

-90.0 

29 

26 

2« 

28 

28 

28 

29 

29 

30 

33 

03 

07 

08 

09 

09 

09 

09 

.6 

1.4 

2.9 

4.0 

9.7 

7.2 

6.7 

11.1 

12.0 

12.9 

14.7 

19.9 

19.1 

21.6 

26.6 

33.3 

36.1 

31.9 

27.1 

19,9 

14.2 

7.6 

9,5 

2.6 

2.3 

4.6 

6.0 

7.8 

9.1 

11.0 

13.6 


100 
132 

384 
1/096 
1/350 
2/068 
2/603 
3/166 
3/796 
4/449 
5/141 
5/900 
6/714 
7/616 
6,606 
9/715 
10/977 
12/434, 

13/304: 

14,259: 
31|  15,360! 
31, 16,686 
31  I  18/020 
3l| 18/827 
31, 19/776 
31J20/917 
31  22/333 
30: 24,186 
30, 25,376 


26,646 
26/762 
31,308 
33/970 


23.6 

21.4 

18.3 

13.1 

11.9 

8.6 

3.3 

1.8 

-1.7 

-5.9 

■10.7 

•16.5 

■  23.3 

■31.8 


-64.3 
-69.2 

-70.1 


-61.1 
•98,1 
•59,0 
-91.2 
•49.3 
•47.3 
•44.1 
-39,2 
•39.9 


13,9 

9,4 
9,8 

,0 

•4.1 

-8.0 

-13.3 

-19.2 


-29.8   01 
-32.1    -■ 
-38.8 
-44.5 


1.2 

1.2 

3,8 

2.8 

1.8 

1.2 

.3 

1.3 

2.2 

2.4 

2.8 

3.9 

3.9 

4.6 

9.4 

6.3 

6.2 

6.0 

6.7 

9.8 

6.3 

7.1 

8.2 

9.3 

10.3 

12.2 

13.9 

19.0 

19.6 

16.6 

19.4 

23.2 


KENNEDY   I 
1016   MB 


JOHNSTON   IS,/    PACIFIC   AREA 
101*   Hi 


KEY   HEST/    FLA, 
1019   NB 


KING   StLHQN,    ALASKA 
1012  ns 


20,9 

20,0 


1*,2 
11.6 


139 
98* 

1,0** 

1,930 

2,0*0 

2,978 

3/1*8 

3/790 

4/396 

9/0B2 
30      9/83*      -8.9    - 
30      6/6*2    -13.2    - 


30      7/931    - 

8/512 

9,612 
10/866 
30    12/3**    -52.0 


19.0    - 

25.6 

33.* 


1.2  26 

.1    28 

1.1  26 
1,7  28 
1.0    28 

1.3  28 
i.5    27 

1.2  27 
i.l    27 

.5    27 


13/199 
14/169 
15/295 
16/665 
16/0*7 
16/683 
19,856 
21,022 
22/460 
20/342 
25,549 
27,038 
26,990 

31/eoa 


-60.6 
-63.6 
-62.7 
-60.6 
•98.4 
-96.4 
-94.3 
-91.7 
-46.9 


■*0.2 
■36,7 


.7 
1.9 
2.7 

3.6 

*.* 

6.0 

7.5 

9,4 

10.1 

11.0 

12.1 

12.6 

13.8 

16.5 

16,1 

20,6 

23,3 

27.0 

29.3 

21.6 

16.6 

10.0 

3.1 

2.5 

4.2 

7.3 

9.6 

12.3 

13.6 

14.9 

16.7 


31 

1261 
977 


26.9 

29.0 
21.3 


1,043      18.6 


533 

047 
587 
31  3,163 
31  3,773 
31  4,029 
31  5,117! 
31  5,8781 
31  6,688 
31  7,589 
31  8,570 
31  9,679 
31  10/929 
31  12/399 
31  13/237 
30  14/181 
30  15/266 
30  16/569 
27!  17,680 
27  16,680 
27  19,620 
27  20,744 
26  22,144 
29  23/968 
25  25/140 
23  26/592 
22  26,500 
21  31,216 
11   >3/6** 


11.2 
9.3 
6.1 
2.6 

•1.2 

•5.7 
-11.* 
-17.7 

•  2*. 7 
•33.* 
-»3.0 
-5*. 6 
-60.7 
-66.8 
-72.5 
-73.9 
-69.7 
-67.3 

•  6*.* 
-60.7 
-57.6 
-54.6 
-52.4 
-09.2 
-46.4 

•  43.6 
•tO.O 


15.2 

11.0 


6.3 

10.1 


3.0 
5.9 
10.0 
15.1 
18.5 
19.* 
17.9 
12.6 
3.2 
7.9 
11.* 
13.9 
15.5 
19.* 
16.1 
16.9 
17.9 
20.6 
26,1 


1*0 
966 

1/069 

1/959 

2/077 

2/619 

3/199 

3/603 

*/*61 

5,190 

5,911 

6,722 

7/622 

8/608 

9/712 

10/969 

12/*35 

13,277 

10,221 

15/313 

16/634 

17/960 

16/766 

19/706 

20/634 

22/236 

20,083 

25/272 

26/732 

26/647 

31,385 

33,8*6 


21.1 

18.3 

15.9 

12.6 

9.3 

5.8 

2.1 

•1.9 

•6.3 

-11.5 

-17.5 

-2*. 9 

-32.8 

-*2.9 

-54.6 

-61.0 

-66.8 

-69.8 

-70.9 

-68.3 

-65.8 

-63,4 

-60,1 

-56.4 

-51. B 

-49.4 

-47.1 

-49.0 

•40.* 

•36.8 


9.4 
4.9 

.2 
-3.9 

•7.4[ 11 
-10.6' 11 
-15.2  OR 
-20.5  OR 
-25.lU« 
■31.1107 
■39.0  08 
■49.7  06; 
07 
07 
06 


10.1 

HI 

10.0 

932 

8.6 

964 

6.4 

1,491 

4.0 

1,943 

1.8 

2,462 

-.7 

,011 
,591 

I  4,216 

II  4/877 
1,  5/598 
1!  6/370 
1,  7/225 
1:  8/160 
1      9/205 

I  I  10/402 
1' 11/852 

II  12/729 
1  13/743 
3'  14/9*3 
3  16/408 
3  17/875 
J  18/753 
3  19,769 
3  20/973 
3  22/050 
3  20/366 
3  25,569 
S  27,095 
i  29/052 
7   31/669 


•20,*:. 

•30,91' 
•37,6!' 
•*9,9' 

•91,7] 


^ 

09 

31 
31 
31 

31  10, 
31  12 
31  13 
31'  1* 
30;  15 
30  16 
30    17 


-*1,8 
-38,7 
•»i61 


1,3 
2,6 
3,6 
5.* 

7,0 
6,4 
9,3 
12,2 


28    23 

27    25 
25    26 

20    26 

16|31 
11    33, 


939 

/Ol* 
/507 
/023 
/366 
/1*8 
/758 
/*13 
/109 
/868 
,686 
,390 
,585 
,700 
,969 
,**7 
,293 
,233 
,308 
,381 
/888 
/688 
/627 
/751 
/151 
/9ei 
/162 
/621 
/326 
/2*2 
,696 


2,5 

•1,0 


0!26 
8:  27 
6    26 

0  26 

6  29 
2,  12 

7  U, 

o|  a! 
7,  a, 

1  10 

ol  a 
3!  lo! 

9|10| 
06 


53,* 

07 

60,5 

07 

66,3 

07 

75,9 

06 

76,9 

07 

70,9 

08 

66,8 

OB 

63.7 

09 

60,7 

09 

97,7 

OB 

53,9 

10 

51,* 

10 

*8,e 

10 

Bfer«ace   note  At  «od  of   table 


RAWINSONDE  DATA 


Average  monthly  valu 


KOTZEBUEl     ALASKl 

KWAJALEINj     KARSHALL 

IS, 

LAKE    CHARLES,     LA, 

LANDER,    UVO, 

•              LIHUE    KAUAI,    HAWAII 

1011    HE 

1010    MB 

1014    MB 

832    MB 

1014    MB 

Rcsulrant 

Resukani 

Re 

sultant 

■s 

i 

Resultant 

Re 

sultant 

« 

1 
1 
"o 

1 

1 

1 

0 
1 

s 

0. 

1 

1 
1 

wind 

•3 

i 

1 

1 
1 

« 
1 

s. 

a 

Q 

Wind 

1 
1 

i 

1 

1 
•a 

•0 

1 

i 

a 

Wind 

1 

1 
I 

a 

S 

a 

Wind 

0 

i 

• 

.a 

a 

S 
S. 

e 

£ 

i 
0 

Q 

Wind 

11 

a 

1 
to 

t 
1 

s 

1 

1 

s 

1 

a 

d. 

Si'AF&Ct 

14 

5 

10.5 

7.5l28 

sTs 

31 

4 

27.1 

24,1 

OB 

5.0 

31 

5 

24,6 

23.7 

30 

,3 

31 

1,696 

15,3 

4,5 

25 

2,2 

31 

36 

24,5 

20,8! 0' 

4,9 

1000 

14 

94 

10.2 

5.4| 28 

5.4 

31 

96 

26.5 

23,4 

08 

5,9 

31 

131 

25,4 

23.7 

24 

2,3 

31 

96 

31 

197 

23,6 

20,2! 07 

6,4 

9SU 

14 

519 

9.4 

2.2    27 

3.6 

31 

548 

23.3 

20,8 

06 

7,1 

31 

560 

23,4 

20.8 

23 

5,5 

31 

544 

31 

600 

20.1 

18,3:07 

8.6 

900 

14 

968 

7.3 

-.91 27 

4.0 

31 

1,019 

20,6 

16,9 

06 

7,8 

31 

1,055 

21,1 

16.0 

21 

5,1 

31 

1,014 

31 

1,070 

17.1 

14.8    07 

8.4 

eso 

14 

1,436 

'f.S 

-1,4    26 

4.2 

31 

l,S13 

18,0 

13,6 

09 

7,7 

31 

1,549 

18.4 

11.9 

20 

3,4 

31 

1,508 

31 

1,551 

14.3 

11,5    OS 

8.9 

eoo 

14 

1,928 

2.0 

-4,4,26 

3.9 

31 

2,031 

15,5 

10,6 

09 

7,7 

31 

2,067|     15.4 

6.8 

21 

2,2 

31 

2,025 

17.2 

2,2 

28 

2,3 

31 

2,066 

12,3 

4,1     OB 

8.6 

V50 

it, 

2,444 

•l.Z 

-8,8    25 

4.3 

31 

2,577 

13,0 

6,3 

09 

7,6 

31 

2,609!     12.5 

3,0 

20 

,8 

31 

2,572 

14,7 

•  1,6 

27 

2.1 

31 

2,600 

10,3'     -4,7    08 

6.6 

700 

14 

2,994 

-4i7 

-11,5    25 

4.2 

31 

3,155 

10.1 

1.6 

09 

7,8 

31 

3,188l       9.21     -1.0 

14 

,4 

31 

3,154 

11,0 

-5,4 

26 

4.8 

31 

3,1741       8,0   -10,5! 09 

6,9 

Ci50 

14 

3,567 

-B.Q 

-17.1    26 

4.7 

31 

3,769 

6,6 

-1,7 

10 

7,4 

31 

3,799|       5.6      •3,7 

09 

1,4 

31 

3,765 

6,5 

-9,0 

27 

6.1 

31 

3, 7831        5,4 

-17,4    09 

4,6 

600 

14 

4,  1921-11,6 j '22,5    26 

4.9 

31 

4,422 

2,7 

-4,3 

09 

7,5 

31 

4,490:       1,8 

-6,3 

04 

2,4 

31 

4,419 

1,4 

-12,8 

26 

11.0 

31 

4,4381        2,3 

-22,4    09 

2,6 

550 

it. 

4,649    -15.51-27,0    27 
5,569,-19,9    -31.2    26 

4.8 

31 

5,123 

-1.0 

-7,7 

09 

7.4 

31 

5,1441    ^2,0 

-13,8 

04 

3,5 

31 

5,103 

•4.1 

-16,7 

26 

12.0 

31 

5,128'     -1,6 

-25,6    10 

1,0 

500 

14 

6.4 

31 

5,876 

-5.1 

-12,5 

09 

7.0 

31 

5,9011    -6,0 

-16,1 

04 

3,9 

31 

5,65b 

-9.2 

-25,0 

25 

13.4 

31 

5,887       -6,7 

-28,9    23 

1,4 

450 

14 

6,339    -25.2 

-34,1,27 

7.1 

31 

6,699 

-10.0 

-16,9 

09 

6.6 

31 

O,715!-10.7 

-24,0 

04 

5,4 

31 

6,696 

-14,9 

-30,9 

26 

19.1 

31 

6,694    -12,4 

-33,1    25 

3,4 

•tOO 

14 

7,188 

-31.5 

-41,0,27 

6.6 

31 

7,598 

-15.6 

-26,4 

09 

5.5 

31 

7,6161-16.2 

-30,1 

OS 

6,1 

31 

7,546    -21,2 

-37,6 

26 

18.1 

31 

7,589    -19,2 

-36,1, 26 

6,9 

350 

14 

8,119 

-38. a 

-47,0    27 

7.1 

31 

6,593 

-22.4 

-33,5 

10 

4,9 

31 

8,607l-23.-2 

-36,2    09 

6,2 

31 

8,519! -28,1 

-42,6 

26 

21.6 

31!     6,567'  -26,7 

-42,0 

26 

9,6 

300 

14 

9,159 

-46.6 

29 

8.6 

31 

9,707 

-30.7 

-4i,5 

11 

3,9 

31 

9,717    -31.4 

-43.8 

09 

9.6 

31 

V,e06l -35,6 

-46,4 

26 

27.3 

31 

9,660,  -35,1 

-48.6 

26 

13.0 

250 

14 

10,348 

-53.2 

30 

7.6 

31 

10,974 

-41,1 

-51,3 

12 

2.0 

31 

10,982 

•41.2 

-52,3 

04 

4,6 

31 

10,8541 -43,5 

26 

33.0 

31 

10,905l -44,6 

17.3 

200 

14 

11,789 

-50.0 

6.4 

31 

12,446 

-53,9 

-63,0 

19 

1.4 

31 

12,460 

-52.6 

09 

3,8 

31 

12,329 

-51,4 

29 

36.6 

31 

12,361 

-55,3 

22.3 

175 

14 

12,669 

-47.2 

6.6 

31 

13,291 

-61,1 

-70,2 

23 

2.2 

31 

13,310 

-56,9 

05 

3,6 

31 

13,186 

-56,0 

26 

32.4 

30 

13,204 

•60,1 

23.1 

150 

13 

13,679 

-46. S 

5.8 

31 

14,230 

•68,6 

25 

3.4 

50 

14,261 

-65,2 

03 

4,2 

31 

14,156 

-60.7 

25 

28.0 

30 

14,154 

-65,0 

20.2 

125 

13 

14,868 

-46.5 

4,1 

31 

15,301 

-76,5 

23 

4.2 

30 

15,357 

•70,2 

05 

6,7 

31 

15,260 

-64.0 

26 

16.7 

29 

15,254 

•68,7 

13,0 

100 

13 

16,370 

•46.0 

2,8 

26 

16,572 

-78,1 

13 

1.7 

30 

16,677 

-71,4 

06 

8.8 

31 

16,641 

-64.9 

25 

6.6 

29 

16,585 

-69,6 

3,2 

so 

13 

17,857 

-45.5 

1,4 

24 

17,876 

-70,8 

08 

5,8 

30 

18,006 

-66,2 

08 

10. S 

31 

18,013 

•01.7 

26 

2.5 

29 

17,919 

-67.8 

09 

6,6 

70 

13 

18,748 

-45.0 

1.1 

24 

16,673 

-66,3 

09 

5,2 

30 

18,814 

-65,0 

09 

11.6 

31 

18,845 

-58.9 

12 

1,5 

29 

16,726 

-65.7 

09 

10,4 

60 

13 

19,779 

-44.5 

1.5 

23 

19,606 

-65,1 

10 

6,4 

30 

19,761 

•61,8 

09 

12,6 

31 

19,816 

•96,5 

10 

3,5 

29 

19,667 

-63.3 

09 

12,9 

50 

121 20/999    -44.0 

03 

2.3 

23 

20,727 

-61,2 

09 

6,3 

30 

20,900 

-56,4 

09 

13.6 

31 

20,960 

-54,7 

09 

6,5 

29 

20,794 

-60,7 

09 

15,3 

••0 

11     22<501 

-43,4 

08 

4.0 

23 

22,123 

-58,2 

09 

8,0 

30 

22,314 

-55,3 

09 

14.8 

31 

22,416 

-52,5 

09 

8.2 

29 

22,191 

•57,7 

09 

17,9 

30 

10 

24,437 

-42,1 

07 

4,7 

22 

23,947 

-54,5 

08 

7,6 

30 

24,164 

-52,0 

09 

16.3 

31 

24,286 

-49,2 

09 

9.6 

29 

24,021 

-54,0 

09 

20,0 

25 

9 

25,d71 

-41,0 

22 

25,120 

-53,0 

U9 

8.2 

29 

25,351 

-50,0 

09 

17.9 

29 

25,490 

-47,5 

09 

11.2 

29 

25,197 

-51,6 

09 

19,8 

20 

8 

27,187 

-39.3 

22 

26,569 

-49,8 

06 

9.8 

27 

26,623 

-47,2 

09 

20.0 

29 

26,972 

-45,2 

09 

13.1 

29    26,653 

-49,0 

09 

20,3 

15 

7 

29, 171 

-36.4 

19 

28,454 

-47,9 

09 

11.9 

21 

28,748 

-43,7 

09 

20.7 

27 

2e,9C7 

-41.7 

09 

16.0 

26    26,594 

-46,6 

09 

22,6 

10 

7 

32,016 

-31.2 

17 

31,147 

-45,3 

09 

13,9 

10 

31,512 

-38,3 

15 

31,664 

•36.1 

09 

18,2 

26131,2701  -42,3 

09 

26,5 

7 

10 

33,551 
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5 

34,036 

•33,6 

26 

33,6971 -38,9 

09 

31,6 

s 

18 

36,0211 -35,5 

09 

37,6 
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5 

37,560 

•32,6 

LITTLE    RDCK<    AKK 



1C0RATH,    ALASKA 

MAJURD,    MARSHALL 

IS, 

• 

MEOFORD,    ORES, 

MERIDA,    MEXICO 

1005    MB 

1000   MB 

♦                           1011    MB 

970    MB 

1014    MB 

SURFACE 

31 

79 

21,9    22 

1.4 

31 

103 

10,6 

7,1 

29 

,6 

31 

3 

28,4]     25,0 

09 

3,5 
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13.8 

6,9 

24 

,3 

U 

23,0 

22,6 

09 

4,0 

1000 

31 
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21,6123 

1.7 

31 

103 

26 

,6 

31 

97 

27,0 

22.5 

08 

4,0 
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24,7 

23,2 

10 

6,0 

950 

31 
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18,2124 

4,4 

31 

530 

10.6 

6,0 

24 

3,5 

31 

543 

23,2 

16,9 

09 

5,9 

564 

19.8 

8,9 

26 

,9 

587 

24,0 

16,6 

12 

8,3 

900 

31 

1,053 

15,2! 25 

4.0 

31 

960 

7.9 

4,0 

29 

3,6 

31 

1,021 

20,5 

15,4 

10 

7,1 

1,040 

14.9 

7,5 

29 

1,0 

1,061 

21,8 

13.4 

12 

8,4 

850 

31 

1,549 

12,8'26 

3.4 

31 

1,449 

4,7 

1,9 

24 

2,9 

31 

1,514 

18,0 

12,5 

10 

7,5 

1,523 

13.6 

5,4 

04 

,9 

1,596 

19,1 

8,4 

11 

7.6 

SOO 

31 

2,069 

6.2    27 

2.8 

Jl 

1,941 

1,5 

-,9 

23 

3.9 

31 

2,032 

15.5 

9,0 

10 

7,5 

2,033 

12.8 

•2,2 

06 

.3 

2,075 

16,2 

4,5 

11 

7,2 

750 

31 

2,607 

2,4    29 

2.2 

31 

2,453 

•1.7 

-5.8 

22 

3.3 

31 

2,579 

12,9 

4,5 

10 

8,3 

2,572       10,3 

-6,1 

24 

2,9 

2,617 

13,2 

,3 

11 

6,6 

700 

31 

3,191 

-2,9    32 

2.1 

31 

3,005 

-4,5 

-9,5 

23 

2.8 

31 

3,156 

10,0 

1,9 

10 

9.0 

3,143 

6,5 

-9.5 

23 

5,7 

3,199 

9,8 

-2,1 

11 

6,2 
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31 

3,796 

-7,6|34 

2.3 

31 

3,578 

-7,4 

-14.0 

23 

3.2 

31 

3,773!       6,5 

-1,9 

10 

e.9 

3,744 

3,1 

-16.9 

24 

6,7 

3,604 

6,2 

-5,4 

10 

5,8 

600 

31 

4,455 

-12,7,34 

2.6 

31 

4,204 

-11,31 -19,6 

24 

3.2 

31 

4,4231       3.0 

-5,4 

09 

8.6 

4,390 

-.8j -20,9 

24 

6.0 

4,463         2,3 

-9,1 

10 

6,3 

550 

31 

5,144 

-1.5 

-19,1135 

3.2 

31 

4,861 

-15,2! -23.6 

26 

2.8 

31 

5,120         -.6 

-9.2!09 

7.8 

5,071 

-5,3l -24,9 

24 

9,1 

5,194      -1,9 

-14,0 

09 

6,4 

500 

31 

5,907 

-5.7 

-24,334 

4.1 

31 

5,581 

-19.7, -29,5 

27 

3.3 

31 

5,860!     -4.51 -14,9    09 

8.0 

5,620 

-10,3! -29,4 

24 

10,2 

5,914:     -6,3 

-20,3 

09 

6,4 
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311    6,717 

-10.5 

-29,6133 

5.4 

31 

6,346 

-25, 2l -33,9 

27 

3.3 

31 

6,699:     -9,3! -20,41 09 

8.5 

6,616 

-19,81 -34.5 

29 

12,2 

6,725( -11,4 

-24,5 

08 

6,2 

400 

3ll     7,624 

-16.4 

-35,5    33 

6.5 

31 

7,199 

-31,5 

-39,9 

27 

3.7 

31 

7,6071-14.71 -26.4109 

7,6 

7,500 

-22.3 

-39,5 

25 

14,0 

7,626 

•17,1 

-31.1 

OB 

5,8 

350 

31 

8,614 

-23.4 

-40,9    33 

8.0 

31 

6,131 

-38.7 

-46,1 

27 

4.1 

31 

6,606    -21.31 -33.7    09 

6.6 

6,467 

•29.6 

•  44,6 

29 

16,5 

8,615 

•23,8 

-38.6 

07 

5,6 

300 

31 

9,724 

-31*9 

-47,0, 34 

9.2 

31 

9,171 

-46,4 

27 

4,9 

31 

9,7251-29,4! -42, 0| 10 

5.7 

9,549 

•37.7 

-50.4 

25 

16,5 

9,722 

-32,0 

-45,2 

09 

3,9 
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31 

10,987 

-41.6 

34 

10,2 

31 

10,361 

-53,3 

27 

6,4 

31 

10,999 

-39, 4i -51,4 

10 

4.6 

10,783 

•46,0 

25 

22,5 

10,984 

-41,6 

04 

3,2 

200 

31 

12,466 

-52. 1 

35 

9,1 

31 

11,805 

•48,5 

28 

6,1 

31 

12,487 
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10 

3.3 

12,242 

-'2,6 

24 

23,9 

12,458 
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05 

4,1 
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31 

13,319 

-56.0 
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6,2 

31 

12,686 

•  47,5 

28 

5,2 

30 

13,336 

-99,2 

07 
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13,099 

-95,3 

24 

22,6 

13,308 

-59,3 

04 

5,9 

150 

3! 

14,278 

•63,5 

34 

7,3 

31 

13,705 

-47,4 

28 

4.7 

30 

14,286 

-66,8 

34 

.7 

14,076 

•56,0 

24 

20.6 

14,259 

-65,2 

09 

6,9 
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31 

15,386 

-68. 1 

39 

5.2 

31 

14,910 

-47,3 

26 

3.1 

29 

15,366 

-74,4 

17 

.6 

15,218 

-60,2 

29 

15,5 

15,352 

-70,2 

06 

10,2 
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31 

16,716 

•69,8 

03 

4.9 

31 

16,386 

-47,4 

2P 

2.2 

26 

16,646 

-77,4 

11 

4.0 

16,607 

-61,0 

24 

9,9 

16,673 

-71.0 

07 

12,5 

80 

31 

18,054 

-66.9 

07 

6.4 

31 

17,864 

-46,6 

31 

,7 

27 

17,953 

-70,3 

10 

4.7 

17,996 

-59,9 

24 

3,6 

16,000 

-66,9 

03 

14.4 

70 

31 

18,869 

-62. B 

09 

7,4 

31 

18,749 

-46,5 

02 

.4 

27 

18,752 

•67,5 

10 

4.0 

16,634 

-58,2 

17 

,9 

18,805 

-65,9 

06 

14.9 

60 

31 

19,825 

-60.2 

09 

6,7 

30 

19,772 

•46,0 

08 

1.5 

27 

19,669 

-63,6 

10 

4,4 

19,609 

-56,4 

10 

2,4 

19,748 

-62,7 

06 

16.7 

50 

31 

20,971 

"57*2 

09 

10,3 

30 

20,967 

-45,5 

08 

1.6 

27 

20,817 

-60,1 

10 

6,1 

20,971 

-54,7 

09 

4,7 

20,680 

-56,9 

09 

17,3 

".0 

30 

22,389 

-54,7 

09 

11,8 

29 

22,477 

•44,7 

07 

3.4 

26 

22,219 

-57,3 

12 

5,6 

22,406 

•52,4 

09 

6,8 

22,291 

-55,6 

09 

16,8 

30 

27 

24,245 

-50.8 

09 

14,2 

28 

24,413 

•43,0 

06 

5.8 

26 

24,0941-53,5 

10 

5,0 

24,276 

-49,9 

09 

9,4 

24,133 

•50,8 

09 

19.1 

25 

23 

25,435 
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09 

15,6 

2f 

25,646 

•41,7 

OB 

6.9 

25 

25,232:-51,0 

u 

5.4 

25,475 

•47,7 

09 

10,1 

'5,329 

•47,6 

06 

16.6 

20 

22 

26,907 

-47.0 

09 

16.8 

28 

27,164 

•39,9 

09 

7.8 

24 

26,692 

-46,1 

10 

5.9 

26,957 

-45,1 

09 

12.4 

26,808 

-46,2 

08 

17,0 

15 

18 

28,835 

•43.8 

09 

17.4 

28 

29,143 

-36,6 

09 

8.5 

23 

26,605 

-44,3 

10 

7.7 

26,692 

-41.9 

09 

13.9 

13 

26,728 

•43.6 

09 

20,0 

10 

13 

31,601 

-38.3 

19 

31,974 

-31.6 

06 

6.4 

15 

31,316 

-43,1 

08 

12.6 

31,660 

•36,6 

09 

17.3 

8 

31,460 

-39.8 

7 

5 

34,492 

-29,3 

6 

33,730 

-38,7 

34,141 

•32,0 

09 

19.1 

5 

9 

36,540 

-28,1 
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_ 

HIAMN     FLA, 

mOLAND,    TEXAS 

MO^TERREV,    MEXIC 

D 

~ 

MONTGOMERY,    ALA 

»                     NANTUCKET,     MASS 

1016   MB 

916    H6 

968    MB 

1009    MB 

1016    MB 

SURFACE 

31 

4 

26.1 

23,2    13 

,. 

31 
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22,9 

15,7 

14 

2.5 

29 

423 

24,1 

20,9 

12 

1.5 

31 

57 

23,3!     21,1 

21 

.4 

7? 

14 

18,5 

16,8 

10 

,6 
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31 
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26,6 
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31 
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29 

135 

31 
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23,5 

21,1 

20 

.9 

25 
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17,6 

14,9 

1,9 

950 

31 
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4.2 

31 
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29 
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23,3 

19,7 
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31 
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24,0 
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24 

1.9 

25 
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16,6 

11,4 
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9(10 

31 
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21.1 
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4.3 

31 
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24,5 

15,9 

16 

6,0 

29 
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20,7 

18,0 

5.6 

31 

1,061 

21,3 

16.5 

23 

2.1 

25 
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14,5 

7,9 

2.7 

850 

31 
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18.3 
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3.2 

31 

1,531 

22,5 

13.2 

19 

9.7 

29 
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20,6 

12,2 

7,5 

31 
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16,2 

13.1 

22 

2.1 

26 
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12,4 

3,9 
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311     2,082 
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8.41  I! 

2,2 

31 
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19,5 

9.8 

19 

5.9 

29 
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18,2 

7,0 

7,5 

31 
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15,2 

9.3 

22 

2.0 

25 
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5,7 
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2,0 

31 
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15,9 
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16 

2,6 

29 
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14,6 

2,1 

5,6 

31 
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12,0 

4,7 

23 

1.6 

25 
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7,6 

-5,6 

28 

6,5 

700 

31       3, 2031       9.2 

1,4    14 

2,1 

31 

3,193 

11,9 

1.9 

11 

3,4 

29 
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2,8 

31 

3,193 

8,7 
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27 

1,3 

25 

3,136l       5,0 
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8,0 
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31       3,806l       5,7 

•2,7    15 

2.2 

31 

3,805 

7,6 

-2.7 

11 

4.1 

29 

3,818|       7,l|     -5,6 

1,7 

31 

3,802 

4,9 

-3,4 

27 

,5 

25 

3,7361       2,0 
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9,1 

6  =  0 
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31 

4,464 

3,5 

-6.3 

12 

4.2 

29 

4,475 

2,61 -vo,2    07 

1,6 

31 

4,453 

1,6 
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,5 
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-18,9l27 

10,5 

550 

31       5,157'     -1.9 

-10,7     13 

1.2 

31 

5,165 

-,9 

-14.0 

12 

3.6 

29 

5,175 

-2,2! -14, 1! 06 

2,3 

31 

5,149 

-l.B 

-14.6-   34 

1,0 

25,    5,0601     -5.21-23,5127 

11,4 

500 

31      5,916      -6.2 

-15,7     14 

1.0 

31 

5,920 

-5.1 

-20,1 

10 

2.7 

29 

5,924 

-6.7 

-21,0 

07 

3.6 

31 

5,904 

-5,9 

-20,4 

02 

1,3 

25 

5,810,      -9,3:-27,9,  27 

13.1 

*50 

31      6,7271-11.3 

-20,9    12 

1.3 

31 

6,739 

-10.1 

-25,3 

11 

3.1 

29 

6,738 

•11.4 

-27,2 

08 

4.6 

31 

6,718 

-10.8 

-25,4 

36 

2,2 

25 

6,612, -14,4 

-33,6,26 

14.7 

400 

31       7,628    -17.1 

-27,3    09 

1.6 

31 

7,639 

-16.0 

-30.6 

11 

3.6 

29 

7,634 

-17.1 

-33,4 

08 

4.9 

31 

7,619 

-16,7 

-32,1 

36 

2,3 

25 

7,500; -20.4 

-36,3!26 

15.6 

350 

31      8,616-23.7 

-34,2    08 

1.4 

31 

6,632 

-22.8 

-37.0 

10 

2.8 

29 

6,621 

•24.0 

-40,6 

08 

5.7 

31 

8,609 

-23.6 

-39.3 

34 

2,9 

25 

8,475!  -27.1 

-41,4 

27 

18.6 

300 

31       9,725-32.0 

-41,9    07 

2,9 

31 

9,744 

•31,1 

-44.1 

06 

2.9 

29 

9,728 

•32.2 

-46,7 

07 

5.6 

31 

9,717 

•31.8 

-46,3 

34 

3,4 

25 

9,569 

-34,8 

-49,3 

27 

21.3 
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31    10,987-41.9 

07 

4,4 

31 

11,009 

•41.2 

-51,3 

09 

3.8 

29 

10,967 

-42.2 

06 

6.2 

31 

10,981 

-41,5 

34 

4,3 

25 

10,618 

-43,4 

27 

24.9 

200 

31    12,4t2;-53.6 

06 

6,6 

31 

12,486 

-52,6 

06 

5.2 

29 

12,458 

-53,6 

07 

6.8 

31 

12,459 

-52,5 

34 

4,8 

25 

12,292 

-52,0 

26 

28.0 
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31    13,309    -60.0 

06 

8.C 

31 

13,336 

-59,1 

05 

4.9 

29 

13,303 

-59.6 

06 

7.4 

30 

13,308 

-56,6 

36 

4,5 

24 

13,156 

-56.2 

26 

26. S 

150 

31    14,257,-65.9 

OS 

8.1 

31 

14,267 

•65,4 

06 

5.1 

26 

14,250 

-65,9 

06 

7.2 

30 

14,264 

•64.3 

01 

5,5 

24 

14,126 

•59,4 

26 

22.4 

125 

31    15/355    -69.3 

1  OS 

9.4 

31 

15,360 

-70,9 

06 

4.2 

28 

15,339 

-71,7 

07 

7.7 

30 

15,365 

-69,1 

03 

5,4 

24 

15,261 

•62,1 

28 

17,7 

100 

31     16,661-70,3 

07 

10.3 

31 

16,695 

•71,6 

08 

5.5 

26 

16,649 

-72,6 

07 

11,0 

30 

16,694 

-69,6 

09 

6,6 

24 

16,640 

•61,7 

26 

11,0 

to 

31     18,011    -68,4 

1  08 
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31 
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7.5 
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17,972 
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OS 
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30 
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-67,1 

07 

7,6 

24 
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30 

4,5 

70 
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13.3 

31 

18,834 

-64.7 

10 

9,0 

28 

18,778 
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OS 

12.8 

30 
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09 

9,3 

24 

18,665 
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31 

2,0 

60 

31    19,759,-62,9 

1  08 

15.7 

31 

19,782 

•61.8 

09 

9,1 

28 

19,724 

-62,1 

09 

12.7 

30 

19,793 

-60,4 

09 

11,2 

24 

19,639 
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06 

1,4 

50 
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09 
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20,919 

-58,8 

09 

11,4 
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08 
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30 
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-57,5 

09 
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4.0 
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09 
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31 
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-55,7 

09 

13.6 

27 
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09 

18. S 

27 

22,354 

-54,1 

09 

13,5 

22 

22,447-51,7 

09 

6.1 

30 

29    24,144    -51, li 

10 

19.? 

31 

24,181 

-51,5 

09 

19.5 

27 

24,105-51,9 

08 

17.9 

26 

24,211 

-50,4 

09 

19,2 

20    24, 3261-48, 8 

OB 

9.2 

25 

28    25,336    -48.91 

09 

J'. 3 

30 

25,372 

-49,2 

09 

19.6 

26 

25,292 

-49,6 

OB 

16.5 

24 

25,402 

-4b, 5 

09 

15,0 

20    25,529, -46,9 

09 

10.7 

20 

26    26,811    -46.2 

09 

19.3 

30 

26,845 

-46,7 

09 

17.0 

26 

26,763 

-46,8 

OB 

19.0 

20 

26,874 

-46,2 

09 

16,3 

20    27,016 

-44.2 

09 

13.1 

15 

22    26,735, -43,8 

09 

22.7 

26 

28,766 

-43,1 

09 

IS.O 

24 

28,685 

-43,0 

08 

20.3 

20 

26,796 

-43,2 

09 

19.6 

15 

26,953 

•40.6 

09 

14.9 

10 

12.  3i,46s|-3a,: 

09 

26,4 

17 

31,518 

-39,1 

09 

23,1 

13 

31,495 

-36,8 

20 

31,563 

-37,3 

09 

22.0 

6 

31,730 

-36.3 

7 

1 

6 

33,990 

-33,9 

13 

34,036 

•33,7 

RAWINSONDE  DATA 


onthly  valu 


JULY  1969 


NASHVILLE/  TENN, 
9'S  HB 


NOME/  ALtSKA 
lOU  MB 


PL4TTE,  NEBR. 
916  NP 


oakland/  calif, 
1013  h; 


OI'AHA/    NEBO. 
967    M« 


160 
136 

367 
1.035 
1/551 

^/0»ei' 

2>609i 

3/ie<.i 

3/79li 

5/132! 

5/6691 
6/700 
7/597 
B/56« 
9/669 
10/951 
♦  Jl 
13/265 
l<>/2«6 
15/3S<> 
29l 16/695 
29' 18/0*3 
29  16/1160 
19/618 
20/968 
22/395 
2'>>262 
26  25, ".58 
25  J6,93i. 
28/961, 
20  31/637 
6    34/12S 


27 


22.9 

23.3 

20.7 
17.6 
1».5 
11.0 
8.0 
9.0 
1.* 
-2.2 
-6.9 
•U.7 
•17.9 
■2t.3 
■32.3 
■»1.5 
•52.0 
■57. « 
•62. ♦ 
•67.1 
-67,8 
■63,6 
■62.6 
■59.3 
■56.5 
■53,0 
■50.2 
•»6.2 
•'■6.1 
•»2.3 
■35.9 
.32,9 


A. 6 
A. 5 

♦  .I 
A. 3 
A.6 
5,2 
5,6 
6,2 
7,6 
6,2 
9.6 
10,7 
10,2 
10.5 
9,6 
7.1 
4,1 
4,5 
5,9 
7.6 


5 
96 

924 

971 

1/440 

1/933 

2/451 

3/001 

3/576 

4/204 

4/864 

5/564 

6/394 

7/203 

6/139 

9/177 

10/370 

11/816 

12/696 

13/716 

14,924 

16/4C0 

17,679 

16,766 

19,790 

21/004 

22/495 

24/424 

25,654 

27,171 

29,144 

31,975 

34/919 


•31.3 
■38.9 


-23.3 

■26,6 


1.9 
1.2 

1.1 
1.4 
1.9 

1.4 
1,6 
1.6 
2,2 
2,6 
2.0 
2.0 
2.2 


4.5 
3 

3 


1.9 
2 

3,7 
5.0 
5,8 
7,2 

7,5 


9*7 

106 

9S0 

1/014 

1/906 

2,031 

2,976 

3,162 

3/776 

4/429 

5,121 

5,974 

6,664 

7/576 

8/560 

9,663 

10,923 

12/403 

13,257 

14/218 

15/329 

16/675 

16/031 

18/857 

19/823 

20/979 

22/409 

24,260 

25,481 

26,964 

26,696 

31,670 

34,166 


-67,1 

-63, 

-60. 

-57.9 

-55.6 

-52.9 

-49.4 

-47.6 

-49.4 


3.0 
3,5 

4.6 
5,9 
7,2 
9,3 
9,9 
11,9 
14,9 
19,0 
22,5 
24,7 
24,6 
23,3 
20.9 
15.7 
6.0 
1.4 
2.1 
4.2 
6.4 
8.1 
10.1 
11.1 
11,8 
14,6 
17,4 


119 
956 

1/016 
1/511 
2/032 
2/576 

3/157 
3/764 
4/419 


17.1 
22.9 

20.9 
17.6 
14,0 
10.1 
6.0 
1.6 


-6,2 
-13.9 
-20.6 
-27.6 
-35.6 


5/10* 

5,662 

6/662 

7/557 

8/531 

9,622 
10,867 
12/335'  -52,6 
13/190 
14,159 
15,264 
16,6*6 
18,010 
18,639 
19,800 
20,950 
22/373 
230 


-2,1 

-3,7 
-7,4 
-10.9 
-14.6 
-16.7 
-73.1 
-28,6 
-32 
-36.6 
-43.1 
-49.8 


25/419 
26/868 
28/810 
31,574 
34/065 


-64,0 
-65,1 
-63,3 
-61.0 
-99.0 
-56.6 
-54,3 
•51,2 
-49,1 
-46,8 
-43.2 
-37,7 
-31,9 


U.5 
14.3 
17,4 
19,1 
18,7 
16,3 
13.2 
5,4 
2.1 
3.1 
5.3 
7.1 
9.3 
11.6 
13.7 


403 
110 
559 

1/025 
1/518 
2/037 
2/577 
3/159' 
3/761 
4/417 
5/10* 
5/859 
6/662 
7/561 
6/543 
9/645 
10,904 
12/390 
13/233 
14/195 
15/310 
U/656 
19/022 
16/648 
19,812 
20,967 
22,399 
24/267 
25/467 
26/9*3 
29/869 
31/6*9 


13,7 
9.3 


20,9 

21.2 

20.6 
18.7 
16.0 
12.9 

6.91 


-3,7-16.6 


•18,7 
-25. 2i 
-33.0 
-*1.9 
■52.* 
-57.6 
•62,2 
-66,3 
-65.6 
■62.6 
-60.9 
■56.* 
■55,6 


•37,7 
•*5.7 


*,* 
5,3 


n.5 

13,3 
16,6 
20,0 
23.7 
29,8 
2*. 6 
22.6 
20.0 
19.0 
9.* 
2.5 


PACO    PACG/    AHEAKAN    SAH^A 
1012    MB 


PEORIA/    ILL. 
991    NS 


PONAPE/    CAROLINE    IS, 
1005    MB 


PORTLAND/    MAINE 
101*    HS 


9 

U* 

96* 

1/032 

1/522 

2/037 

2/579 

3/197 

3/767 

4/420 

5/112 

5/672 

6/697 

7/591 

6/565 

9/698 

10/963 

12/439 

13/264 

14/229 

16/312 

16,605 

17,903 

18,696 

19/632 

20/756 

22,19* 

23/967 

25/16* 

26/625 

26/539 

31/261 

33/668 


27.0 
29.3 

21.7 

16,5 

16,3 

1*.7 

12.3 

9,3 

6,0 

2,3 

-1.4 

-5.9 

-10.5 

-15.6 

-22.5 

-31.1 

-41,21 

-53,5 

-60,9 

-67,2 

-73,2 

-76,4 

-72.1 

•68.2 

-64.6 


-29.8 
•32.2 


9.4 
6.1 
6.5 
5.5 

4.9 
3,0 
2.6 


6,5 
6,3 
9,6 
10.5 
12,2 
12,3 
12.0 
9,3 
7,8 
7,9 
9,0 
8,9 
6.1 
9.2 
11.1 


200 

12'. 

973 

1,038 

1/530 

2/0*6 

2/566 

3,161 

3,765 

4/416 

5/102 

5/659 

6/665 

7/561 

9/5*6 

9/691 

10/911 

12,367 

13/2** 

14,211 

15,333 

16,693 

19,059 

16,967 

19/855 

21,012 

22/44* 

24/317 

25/517 

27/003 

26/9461 

31/721 

34/23* 


10.9 
7.7 
*.2 


-2.9 
-7.7 
-12.7 
-18.2 
-2*. 3 
•32,6 
-41,6 
-51,9 
-56,7 
-61,1 
-64.3 
-65.3 
•62.7 
-59.7 
-57.6 
•99.2 
-92.4 
•*9.2 
-*7.2 
-**.8 
•41.6 
•36 
•31,3 


-32.3 
-36,6 


2,1 

4,9 
5,6 
6.3 

6.7 
7,4 
6,2 
9.1 
9.8 
10,5 
12.1 
14,1 
16,9 


6,9 
3.7 
3.2 
4.3 
6.2 
8.2 

10.1 

11.3 

12. 

15. 

IS. 

21. 


399 

130 
979 
1/038 
1,526 
2,037 
2/579 
3/146 
5/7*9 
4/396 
5/06* 
5,635 
6,6*9 
7/939 
8/916 
9/617 
10/67* 
12/392 
13,206 
14,176 
15,303 
16/668 
16,0*1 
19/87* 
19/6** 
21/0051 
22/4*l( 
24/316 
25/518 
27/002 
29/9*0 
31/72* 
34/220 
36,615 


IB. 6 

19.7 
17.8 
15,0 
12.5 
9.7 
6.* 
3.0 
-.3 
-3.7 
-8.1 
-13,1 
■18.9 
■25.6 
•33.* 
■42.2 
■51.7 
•96.2 
•60.9 
•63.9 
■63.9 
■61,4 
■59,2 
■  57,0 
•  54,7 
■51,9 
■*9,2 
■47,2 

■*4,e 
■*l,l 

■36,3 
■31,3 
■27,9 


17,2 

20 

16,0 

13,2 

9,5 

2,8 

-1,1 

-4,4 

•7,5 

14,6 

20,4 
24,7 

\l 

-29,7]  26 
-34,5! 28 
-40,7  28 
-47,6'  26 
26 
26 
28 
28 


11,0 

11. 

13, 

13, 

15, 

16, 

19. 


22.8 

20.8 
15.7 


39 

B* 
929 

1/008 
1,502 
2/020 
2/565 
3/1*3 
3/753 
*/409 
5/106 
9/666 
6/685 
7/591 
8/586 
9/706 
3i:  10/978 
12/459 
13/307 
14/251 
15/326 
16/602 
17/903 
16,702 
19,636 
20/763 
22,163 
23,993 
25/169 
26/626 
28,926 
31/249 
33/693 


3ll 


28.3 
27.6 
23.7 
20.7 
18.2 
15,7 
12,6 


2.8 
-.6 
-4.6 
-9.3 
■14.8 
■21.4 
■29.6 
■40.1 

■  52.7 

■  60.0 
■67.7 

■  75.4 
■78,0 
-70,0 
■67,6 
■63,9 
■60.3 
-57,6 
.54,1 
■51,7 
■*9,9 
•*6,l 
-*2.2 
•*0.7 


24,2 
23,1 


12,2 

8,6 
9,1 
1.7 
-1 

-6.0 
-10. 0 
-14 
-21.9 


3.3 

4,1 
4,6 
6.5 

X4.6 

l» 


20 
136 
579 
1,039 
1/516 
2/020 
2/5*6 
3,115 
3,709 
4,352 
5,029 
5,775 
6/569 
7,454 
9/424 
9/511 
10/750 
12/215 
13/073 
14/052 
15/202 
16/594 
17,995 
18,640 
19,621 
20,991 
22/435 
24/315 
25/518 
27/009 
29/946 
31,799 


17.1 

13,2 

24 

17,4 

12,0 

30 

16,2 

9,1 

30 

13,8 

6.8 

30 

11.4 

3.6 

8,6 

-,3 

6,3 

-9,0 

3,6 

-8,1 

,6 

-11,3 

-2,9 

-19,7 

-6,6 

-21,3 

11,1 

-26,3 

16,1 

-31,5 

21,9 

-37,0 

28.3 

-42,4 

36.5 

-48,7 

49.1 

92.1 

95.2 

57.2 

59.6 

59.6 

58.0 

56.3 

55,1 

53,0 

51.4 

48,9 

46,8 

44,3 

09 

40,7 

09 

39.1 

,5 

,9 

1,7 

2.4 

3,7 

9,0 

6,6 

9,2 

10,7 

11,6 

13,5 

15.8 

17,1 

19,4 

22.0 

25.0 

26. S 

29.0 

26.8 

23.1 

17.4 

11.6 

5.3 

1.8 

.6 

1.5 

4.5 

7.6 

9.6 

11.6 

14.9 


OUILLAYUTE/    WASH. 
1013    MB 


RAPID   CtTV/    S,    DAK. 
909    MB 


ST    PAUL    IS./    ALASKA 
1015   HB 


SALEI4/    ILL, 
99*   MB 


36 

161 
593 

1/0*0 
1,51* 
2,01* 
2,516 
3/099 
3/687 
4/323 
4/993 
5/726 
6/512 
'/379 
8/330 
9/39* 
10/611 
12/06* 
12/930 
13/927 
15/100 
16/526 
U/951 
16,607 
19/796 
20,97J 
22,417 
2*, 298 
'  25/502 
26/966 
28/926 
31/705 
34/206 
36/602 


-2.3 

-6.0 
.10.1 


,6{  31 

i9:  30 


-I 

-9.4j  29 

-9.3I 28 
-12. 5|  27 
-16.5  27 
-21,5  27 
-26,1  27 
-30, 4I  27 
■34. 5I  27 
-40. Oi  27 


-33.9    -*9. 6    26 


-5i.O 

26 

26 

1  26 

29 

26 

29 

29 

29 

2* 

20 

32.6 

11 

09 

09 

09 

09 

09 

09 

09 

8.5 
9,9 

U.2 

13,1 

15,8 

17,6 

19,9 

23,1 

23.* 

21.9 

,19,* 

19,6 

10,9 

9,3 

2,9 

1.* 

2.0 

3.7 

9.* 

7.6 


11 
l» 

17,4 


966 

106 
9*7 
1,010 
1,902 
2/022^ 
2/563 
3/1*6 
3/753 
4/409 
5/090 
5/8*5 
6,6*9 
7,53* 
6,909 
9,601 
10,650 
12,325] 
13,163 
14/155 
15/264 
16,655 
18,034 
16,670 
19,644 
21,006 
22,44* 
24/324 
25/527 
27/015 
26/959 
31/79*1 
34/260] 
36/624 


16.0 
IB. 8 
16.9 
13.9 
10.0 
9.6 
1.0 
-4.6 
-9.6 
.1*.8 
-20.6 
-27.* 
■35.2 
■*3.l 
-51,6 
■55,7 
-60,0 
■62,8 
-63,3 
-60,1 
-56,3 
-56, 
-5*,0 
■  91.7 
■*8.6 
■*6.7 
-*3.9 
■»0.9 
■3*. 7 
■31.3 
■29.1 


12.2 

10.1 

6.9 

3.1 

-.6 

-5.2 

-10.0 

-14,9 


11,5 
12,9 
15,6 
16.2 
17.7 
20.6 


316 
117 
557 
1/020 
1,506 
2/016 
2,590 
3/122 
3/723 
4/368 
5/045 
5,798 
6,592 
7,480 
8,450 
9,936 
10/763 
12/294 
13/114 
14,09* 
15,233 
16,629 
19/02* 
16/666 
19/8** 
21/011 
22/*96 
24/338 
25/942 
27,039 
28/979 
31/768 


19.9 

16,6 
17,1 
14,9 
12,1 
9,0 
9.7 
2.4 
-1.4 
-9.9 
■10.4 
.19,6 
■21,6 
■26.9 
•  39.6 
■44.1 
■91.6 
■54,7 
■57,3 
■60,1 

■  60,* 
■58,* 
■57,3 
■95,9 

■  53.8 
■51.1 
■*8.2 

■  *6.2 
-»3.9 
■*l.O 
-36.0 


-12.7 
-17.5 
-21.6 
-24.9 
-30.5 
-36,0 
-41,3 
-46,6 


6,7 

9,2 

10 

11.1 

12.6 

14.5 

15.6 

17,4 

20,9 

26.2 


31. 

27.3 

19.6 

12 
6.0 
3.4 
2,5 
4,1 
6,6 
8,1 
9,9 

10 

13,7 


994 

1/460 
1/951 
2/467 
3/019 
3/596 
4/225 
4/687 
5/612 
6,383 
7,241' 
6,179 
9/229 
10/432 
11,692 
12,772 
13/766 
14/969 
16/4*7 
17/906 
16/763 
19/794 
20/993 
22,467 
24,379 
25,996 
27/100 
29,055- 
31/6*6 
34/355 
36/768 


7,9 

8,0 

6,2 

4,8 

3,3 

1,7 

-,9 

-3.2 

•6.1 

-9,6 

-13,5 

-19,1 

-23,9 

-29,7 

-36.9 

•44.5 

-49.9 

-49,9 

-48,0 

•48,9 

•49,1 

•  49,6 

-49,9 

-49,3 

-46,9 

-46,2 

•*7.l 

-*9.« 

-**.2 

-42.9 

-39,6 

-39,3 

-30,2 

•26,2 


-11,7 

-16,0 

-21,6 

-25,3 

-30 

-35 

-42,6 

-46,0 


6,7 
7,0 
6.2 
9. 
4.4 
2,6 
1 
,7 


11,7 

14 

17,9 


30    15, 

30|  16. 
3ol  18 
30    18 


21.3 

22.6 

20,3 

17,6 

14,9 

11.4 

8.0 

4.5 

1.1 

•3.2 

•7.4 

-12.3 

■18.1 

■24.6 

■32.8 

-42,1 

-52,2 

■  57,6 

■62,8 

■66,9 

■67,3 

•  64.3 
■61,4 
■99,0 
■56,4 
-53,9 
-90.9 
•48,* 
•♦9,9 
•*2.0 

•  37,6 


*,7 


-16 


l.9'29 
•2.6    26 

•7,7|29 
29 
29 
29 

-27.e]29 
-32.7  30 
-39,2(31 
■*6,3  31 
31 
31 
31 
31 


4.1 
9.1 
9.5 

6.1 
9.8 

6,0 
6,9 
7,5 
7,9 
6,8 
9,9 
10,1 
10.9 
13.8 
16,7 
16,5 
19,1 
l»,3 
9,* 
9,6 
2,9 
*,* 
6,3 
7,6 
10,2 
11, B 
12,6 
l».0 
16.2 


See   refereoce  oote  At  eod  of    table 


RAWINSONDE  DATA 

Average  monthly  valuei 


iiltlft    DREG, 
lOU   MB 


StLT  LAKE  CITY* 
S72  MB 


UN    Olica,    CALIF, 
79U  Hi- 


SAN  JUAN<  P 
ion  MP 


SAN  NICOLAS*  CALIF, 
992  HA 


ll 
CO    S 


CO 


SURFACE 
lOOO 
950 
900 
1150 
600 
750 
700 
»50 
600 
550 
500 
450 
400 
330 
300 
250 
200 
175 
150 
125 
100 
80 
70 


61 
157 
590 
1<0*1 
1,519 
2,023 
2,533 
3,120 
3,716 
".,357 
5/036 
5,777 
6,566 
7,4<i« 
S,<>03 
9/1.76 
10/700 
12,153 
13,013 
13/997 
15/150 
16,551. 
17/959 
18/805 
19/787 
20,951. 
22/394 
/276 
25/479 
26/966 
28/910 
31/695 
34/2U 


U.5 
13.2 

12.3 

11.8 
10.7 
9.2 
7.1 
4.3 
.8 
-3.0 
-7.4 
-12.3 
-17.8 
-24.4 
-31.5 
-39,6 
-47.7 
-52.8 
-54,1 
•  56,3 
-58.1 
-58.5 
-57.5 
-56.5 
-55.2 
-53,7 
-51.4 
•46.7 
-47.1 
-44.3 
-41,1 
-35.1 
-31,6 


27 
13,8    26 
-16.9    26 

-21 

-24.6;26 

-26.5    2! 

-33.2125 

-38.9:25 

-45.312! 

-50.1    25 

,i' 
25 
2S 
25 


,3 
1.2 

3.8 

3,8 
2.3 

2.9 

4.0 
5.6 
7,2 
8.4 
9.8 
11. 8 
13.5 
15.1 
18.0 

20.: 

24.3 

26.5 

24.5 

21.4 

17.2 

10.1 

4.7 

1.6 

1.8 

3.2 

6.2 

8,5 

10, C 

U.S 

13.3 

16,4 


1/238 
69 
536 
1/009 
1/504 
2/029 
2/582 
3/165 
3/780 
4/435 
5/128 
5/877 
6/624 
7/571 
8/547 
9,6fl 
10/891 
12/364 
13/219 
14/164 
15/303 
16/656 
18/017 
18/846 
19,814 
20/971 
22/402 
24/266 
25/465 
26/943 
26/861 
31/664 
34/169 


22.3 
20,4 
16.9 
12,5 
7,7 
2.4 
-3.5 
-0.6 
-13.9 
-20.1 
-27.2 
■34.9 
■43.2 
-52.1 
-57.1 
-61,7 
-65,2 
-66,7 
-62.4 
-59.9 
-57,2 
■55,4 
•53,1 
-49.6 
-47.9 
-45,5 
-41,4 
-35.7 
■30,2 


-3,1 
•5.9 
-8.9 
•12.7 
■20,4 
■26.8 
■34,6 
•40,5 
■46,3 


9.8 
11.7 
14.2 
17.7 
21,9 
27.3 
30,0 
28.3 
23.6 
15.3 
6,5 
2,0 


6.5 

10.6 
11.6 
14.1 
15.4 
17.4 


124 

104 

549 

1,010 

1/306 

2/030 

2,581 

3/163 

3/779 

4,434 

5/130 

5,686 

6/701 

7/600 

6/386 

9/691 

10/953 

12/433 

13/284 

14/236 

15/336 

16/663 

17/999 

18/812 

19/764 

20/905 

22/324 

24/174 

25/359 

26/828 

28/755 

31/515 

34/005 

36/376 


17,} 

18.2 
22.3 
21.7 
19.3 
15,8 
11.8 
7.7 
3.3 
-1.2 
-6.2 
■11.2 
■17.6 
-24.4 
-32.3 
•41,2 
-52.3 
-58.6 
-65,0 
-69,6 
-70.1 
-66,4 
■64,0 
■61,1 
-57,8 
-54.9 
■52.2 
■50.1 
■46.8 
■43,0 
■36,5 
■32,6 
■29,2 


3,6 

3,7 
3,0 
3,8 
4,0 
5.0 
7,5 
11,0 
14.7 
15.6 
15,9 
15,0 
9.2 


16.0 
17.1 


151 

600 

1/071 

1/562 

2/077 

2,616 

3/195 

3.796 

4/451 

5/136 

5/895 

6/699 

7/S99 

8/561 

9/660 

10/929 

12/369 

13/231 

14/181 

15/260 

16/602 

17/925 

18,726 

19,668 

20,600 

22,206 

24/049 

25/229 

26/689 

28/60} 

31/334 


25.5 
25,1 
22,7 
19,6 
17,1 
14.5 
11,8 
6,7 
4,8 
,9 
-2,6 
-7,2 
■12.2 
■16.2 
■25.4 
■  34,1 
■44,0 
■54,9 
■60,2 
■65,1 
■69,3 
■71.8 
•69,1 
■66,6 
■63,0 
■59,4 
-55.9 
•53.2 
■50.9 
■47,9 
■43,4 
•39,1 


2,1 

7,5 
13,8 
16,1 
17.4 
17.2 
17.5 
16,9 
16,6 
17,1 
22,8 


174 

105 

544 

1/012 

1/506 

2/030 

2/560 

3/161 

3/776 

4/431 

5/129 

5/861 

6/696 

7/566 

6/567 

9/665 

10/919 

12,392 

13/242 

14/195 

15/293 

16/625 

17/966 

18/760 

19/733 

20/874 

22/289 

24,135 

25/319 

26,763 

28/695 

31,440 

33,905 

36/255 

37/811 


13,9 

19,8 
23,2 

21.7 
16,9 
15,5 
11,9 
7,9 
3,2 
•1,5 
-6.5 
■12.1 
-18.5 
-25,6 
■34.0 
-42.8 
-52,6 
-59,0 
-64,9 
-69,1 
■69.2 
•66,4 
-63.6 
■60,9 
-50,0 
-55,8 
■52.5 
■50.4 
•46,0 
•44.3 
•39,7 
-34,3 
-30,3 
•29,1 


1.4 
,0 
-1.5 
-1,1 
•6.2 
-12.5 
-16,8 
-22,3 
-26,3 
-35,6 
-42,3 


2,1 

1.9 
1.6 
1.2 

1.8 
2.5 


6,0 
8,5 
9,4 
12,4 
15.7 
17.2 
17.3 
18,7 
21,7 
25,9 
90,6 


SHEHVA/  ALASKA 
1011  MB 


SHREVEPORT/ 
1006  HB 


SPOKANE/  WASH, 
932  NB 


.CHAN  ISLAND/  H,  I. 
1012  MS 


SURFACE 
1000 
950 
900 
850 
bOO 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
126 
100 
80 
70 


221 

125 
560 
1/020 
1/501 
2/006 
2/536 
3/101 
3/695 
4/336 
5/014 


8/390 
9/469 
10,705 
12,179 
13/051 
l'<,045 
15/208 
16/624 
16/042 
18/692 
19/880 
21/057 
22/511 
24/406 
25/616 
27/116 
29/066 
31/874 
34/391 
36/604 


13,7 

16,4 
14,9 
11.8 
8.8 
6.0 
3.2 
.2 
-3.4 
•  7.5 
'12.2 
•17.4 
■23.5 
'30.4 
'37,9 
'45,0 
'49,5 
'51,5 
'54,3 
'56.3 
'56,4 
'55,6 
'54,6 
'53,7 
'51,8 
'49,6 
•47,0 
'45,3 
•42.9 
'39,3 
'34,5 
'29.8 
•25,5 


29 

3,4  29 
-,3 

-4.9  29 
-9.8  29  I 
-13.6 
-17,3 
-21,9;29 
-27.ll29| 
-33. 7| 26 ' 
-39.6  29' 
-45.0! 26 
-50.9  29 
29 
29 
26 
29 
29 


2,3 
3.3 
4.6 
6.7 
8.5 
10.7 
12.5 
13.7 
14.9 
16.4 


26.0 

30.2 

34,0 

31.9 

27.2 

21.1 

12.9 

7.1 

5,4 

2,6 

3,1 

4,6 

7.1 

8.7 

11.1 

12,6 

15.2 

17.6 

20.8 


38 

129 

546 

997 

1/4611 

1/964 

2/490 

3/047 

3/631 

4/269 

4/933 

5,673 

6/459 

7/328 

6/280 

9/346 

10,570 

12/014 

12/875 

13/872 

15/048 

16/464 

17/921 

18/763 

19/781 

20/966 

22/421 

24/316 

25/529 

27/021 

28/960 

31/722 

34/231 

36/633 


3,2 

,4 
-2.7 
•6,3 
•10.4 
•14.6 
-20.0 
-25.9 
•  33.0 
-40.6 
-47,6 
-53.0 
-52,7 
-52,2 
-53.1 
-53,7 
-52.9 
-52.5 
-51,9 
•50,9 
-49,4 
-47,3 
-46,1 
-44.2 
-41.8 
•38.1 
-32.6 
-27.9 


6.2 
3.4 
-.9 
•  4,8 
-6.9 
-8.7 
-12,9 
-16,8 
-22.3 
-26,8 
-32.9 
-38.6 
-43,4 


4.2 

4,9 

3,7 

6,7 

8.2 

9.7 

10.6 

11.1 

11.8 

12.0 

11.2 

9.3 

7.7 

5.2 

2.5 

1.6 

1.6 

2.4 

4.1 

6.S 

7.2 

8.5 

10.3 

12.5 

14.0 


79 

128 

586 

1/056 

1/552 

2/071 

2/620 

3/196 

3/807 

4/499 

5/lJl 

5/912 

6/727 

7/631 

8/622 

9/733 

10/996 

12/476 

13/327 

14/282 

15/382 

16/703 

18/034 

16/845 

19/797 

20/938 

22/355 

24/210 

25/400 

26,870 

28/790 

31/557 

34/043 

36/446 


22,5 

19.0 

16.0 

13.0 

9.7 

5,9 

2.1 

-1.4 

-5,5 

•10.5 

-16.1 

-23.1 

-31.5 

-41,3 

-52,6 

-56,6 

-64,5 

•69,5 

-71,1 

-67,5 

•63,9 

-60,6 

-56,1 

-54,8 

-51.} 

-49,} 

-46,9 

-43.1 


-4,5 
•9,3 
-14,1 
-20,1 
-25.3 
-32.4 
-37.4 
-43.9 


1.4 
2.3 

6.0 


1.0 
1.9 
3.0 
3.5 
4,2 
4.6 


10,6 
11,7 
13,0 
19.4 
16.1 
18.0 
20.1 
22.3 
23.7 
28.0 


720 

116 

592 

1/013 

1/499 

2/006 

2/540 

3/105 

3/695 

4/336 

5/006 

5/748 

6/531 

7/406 

8/364 

9/433 

10/695 

12/114 

12/960 

13/975 

16/141 

16,561 

17/961 

18/833 

19/823 

20/999 

22/450 

24/340 

25/549 

27/043 

28/996 

31/605 

34/305 


13.0 

4,6 

18 

17.4 

3,0 

14,6 

-,3 

10.8 

-1,9 

6.6 

-4,1 

2.8 

•  6,6 

-,7 

-14,2 

-4,5 

-19,0 

-8,7 

-24,6 

13.4 

-30,0 

19.0 

-34.5 

29,3 

-40.2 

32,9 

-45.1 

40,2 

-50,5 

47.6 

51.2 

52,0 

53.6 

99,7 

96,0 

55,6 

54.7 

93,3 

92.2 

50.1 

09 

47,4 

09 

45.9 

09 

43.2 

09 

39.7 

09 

34,3 

09 

28,6 

2,3 

3,4 
5,2 
6,1 
6.9 
6.4 
10,5 
12,5 
14,5 
16,5 
19.2 
22.8 
25,2 
29.3 
26.4 
27.3 
23.3 
18.2 
10.4 
6.2 
3.0 
1.4 
3.4 
9,4 
7.6 
9.1 
9.9 
11.7 
19.1 


10 

117 

572 

1/042 

1/536 

2/094 

2/596 

3/177 

3/766 

4/441 

5/135 

5/693 

6/706 

7/606 

8/595i 

9/7031 

10/962 

12/4321 

13/274 

14/217 

16/303 

16/614 

17/924 

18/722 

19/660 

20/766 

22/164 

24/019 

:5/201 

26/669 

28/565 

31/300 

33/721 


27.1 

26,5 

23.7 

20.9 

18,3 

15,6 

12,8 

9,7 

6,1 

2.3 

-1,7 

-6,2 

-11. I 

-16,8 

•23,7 

-32,3 

-42,6 

-54,9 

•61,1 

-67,2 

-71,6 

-73,4 

-70,7 

•67,3 

-63,9 

-60,7 

-57,6 

-53,3 

•50,4 

-47,0 

-44,1 

-42,9 

•37,4 


23,9 
23.5 

20,7 

16,4 

11,7 

6,4 

1,5 

•2,6 

•7,3 

-10,1 

-19,0 

-19,6 

-25,7 

-31,4 

-37,0 

-44,6 


4,1 
5.6 

6,6 
10.5 
11.7 
10.6 
10.3 
9,5 
9,4 
8,6 
7,8 
7,3 
6.1 


03 

6.1 

06 

8,0 

08 

10,6 

06 

13.6 

08 

19,4 

09 

19,4 

09 

17,4 

09 

17,9 

10 

18.1 

10 

16,9 

09 

16.1 

09 

17.7 

09 

24.4 

TAMPA/     FLA. 
1015    MB 


TOPEKA/     KANS. 
963    MB 


TUCSON/    ARIZ, 
923   KB 


VANDEN6ER0    API/    CALIF, 
1002    HB 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
600 
590 
500 
490 
400 
390 
300 
290 
200 
175 
150 
125 
100 
80 
70 


144 

599 

1/068 

1,561 

2/078 

2/617 

3/198 

3/809 

4/459 

5/153 

5/908 

6/725 

7/6?2 

8/612 

9/721 

10/964 

12/456 

13/305 

14/295 

15,391 

16/673 

16/002 

18/806 

19/752 

20/684 

22/295 

24/146 

25,334 

26/804 

28/727 

31/475 

33/699 


26. 

25.8 

23. 

21. 

18.2 

15.1 


■31,6 

•41, 


-99,3 
-55.} 

-51. 

•49,8 

•47, 

-43, 

-39.8 

-35,7 


23.6 

13 

22.4 

17 

18.6 

20 

14,8 

20 

10,5 

20 

7.0 

1-) 

3.6 

20 

-.9 

21 

-5,4 

21 

10,3 

23 

16,3 

25 

-19.61 29 j 
-25.7] 29 


-38,4 
-45.8 


1.0 
1.9 
3.4 
3.2 
3.3 
2.9 


9.4 
6,9 
8.6 
10,0 
10.3 
12.3 
14. C 
16. 1 

16.4 

17.8 
18.3 
19.3 
21.1 
24.2 


266 
113 
964 
1/036 
1/533 
2/054 
2/599 

3/ieo 

3/  r86j 
4/444 
5/132 
5/890 
6/702 
7/599 
8/567 
9/695 
lU/998 
12/435 
13/286 
14/243 
16/350 
16,663 
18/041 
18/664 
19/827 
20/960 
22/405 
24/268 
25/465 
26/941 
26/669 
31/626 
34/091 


22,3 

20.6 

13 

23,6 

16.5 

21 

22.7 

15,7 

24 

20.0 

12,0 

29 

17.0 

7. J 

27 

13.4 

4,2 

27 

9,6 

.4 

29 

5.8 

-4.2 

29 

1.7 

-9.6 

29 

-2.9 

-14,3 

29 

-7.0 

-20,1 

29 

11.6 

-25,3 

29 

17.3 

-30,2 

29 

23.8 

-35,9 

29 

31.9 

-43,5 

30 

41.6 

30 

52.7 

30 

96.4 

30 

63,6 

30 

66.0 

29 

67.6 

30 

64,2 

03 

61,3 

07 

96.7 

06 

96.6 

08 

93.7 

09 

50.2 

09 

46.2 

09 

45,9 

09 

42,4 

09 

36,9 

31,9 

7.2 

7.7 
6.3 
10. 0 
11.7 
13.9 
15.3 
16.3 
15 

19.3 
13.5 
9.8 
6.2 
2,6 


7.3 

9.4 
10.3 
12.1 
13.9 
19 


92 

940 
1/017 
1/511 
2/030 
2/577 
3/194 
3/767 
4,421 
5,114 
5/676 
6/696 
7/603 
6/601 
9/719 
10/992 
12/475 
13/323 
14/266 
15/343 
16/616 
17/922 
18/723 
19/662 
20,769 
22,193 
24,029 
25/208 
26/664 
28/670 
31/291 
33,722 


27,7 

24.4 

07 

26,8 

22.9 

08 

23,5 

19.3 

09 

21,0 

16.1 

10 

16,4 

12.8 

10 

16,6 

9.7 

10 

12.7 

6.5 

10 

9.6 

2,7 

10 

6.5 

-1.3 

10 

2.7 

-4,9 

10 

-1.0 

-9,3 

10 

-4,9 

-15.3 

IC 

-9.6 

-21,9 

10 

14,8 

-26,0 

09 

21,3 

-35,0 

10 

29.7 

-43,0 

09 

40.0 

-51,9 

06 

52.7 

05 

59.9 

03 

67,9 

03 

79,6 

06 

77,9 

OS 

69,5 

09 

66,9 

10 

63.5 

10 

60,1 

10 

56,9 

10 

93,8 

10 

51,2 

09 

49.3 

09 

45,6 

09 

42.5 

10 

39,3 

7.3 
10,1 
19.9 


769 

61 

539 

1/014 

1/916 

2/042 

2/590 

3/176 

3/791 

4/449 

5/143 

5/903 

6/716 

7/621 

8/614 

9/726 

10/993 

12/474 

13/323 

14,274 

15/967 

16/676 

18/004 

18/812 

19/759 

20/897 

22/309 

24/153 

25/337 

26/603 

26/716 

31/470 

33,971 


24,8 

16,2 

19 

25,9 

14.5 

23,1 

11.9 

19,8 

8,8 

15,9 

6,4 

11.7 

4.0 

1,0 

-3.6 

"1,6 

-8.7 

-5,6 

-14.2 

-20.2 

-26.6 

-33,6 

-41,0 

-49,1 

09 

09 

09 

09 

36.8 

09 

33.4 

1,5 

3,1 

4.0 

3.6 

2,5 

2,2 

2,9 

3,8 

4.9 

9.5 

6.3 

9.9 

6.1 

4.9 

2.1 

6.3 

7.7 

10,0 

12.9 

14.2 

14.7 

15.8 

16.7 

19.9 

21.8 


100 
116 
596 

1/015 
1/509 
2/030 
2/576 
3/157 
27  3/767 
27  4/425 
27i  5/116 
271  5/675 
271  6/679, 
27  7/579( 
27  6/559' 
27  9/696J 
27  10/909! 
27  12/386 
27  13/24li 
27  14/2031 
27  15/315 
27i  16/658 
26' 16/005 
26l 18/819 
25  19/772 
29  20/915 
24: 22,324 
24  24/170l 
23  25,3' 
26/810 
26/721 
31/499 
33,925 


17 


12,4 

16,6 
21,9 
20.6 
17,6 
14,3 
10.6 
7.2 
2.9 
-1.7 
-6.7 
■12.4 
■16.9 

■  26,2 

■  34,3 
■42.6 
■51.9 
.57,3 

■  62,6 
■67,3 
■66,1 
■69,9 
■63.4 
■60.9 
■58.1 
■55,5 
■52,9 
■90,9 
■48,0 
-45,1 
-40,0 

■  34,9 


-1,3 

-4,6 

-6.9, 16 
-10,2  19 
-13, s! 21 
-19,2! 21 


•25,2 


.8 

2.9 

3,2 

3.0 

1,8 

.2 

1.2 

1,9 

2,1 

2,3 

3.8 

9.7 

6.3 

10.7 

12.8 

16.6 

19.6 

19,1 

16,6 

11,6 

3.2 

2.3 

4,7 

6.0 

6.1 

10.7 

13.7 

19,5 

16,2 

17.0 

19,5 

24,4 


^te   at   end 


RAWINSONDE  DATA 


Avaiage  monthly  voiu 


VICTOKUj    TEXAS 
1011    n> 


33 

129 

57S 

1(090 

1.9«S 

2>06S 

3^190 
Jj  V97 

i<l»9 
i.905 

6<7U 
7/620 
ll<910 
9/720 
10j9e» 
12<<-60 
13<309 
l'.>2»9 
n<39l 
10<66li 
17/988 
18/794 
19/7«1 
J0/e7<. 
22/281 
24/120 
25/ j09 
20/760 
28>»98 
Sl/OSO 
33/929 


29. 6l 
23.3 

21.8 

19. » 

lt..3 

13.1 

9.8 

6.1 

2.1 

-1.8 

-6.0 

■11.0 


-59.5 

-65. B 
-71.3 
•72. » 
•  68.8 
•65.2 
-62.0 
-19.6 
-56.5 


(A 


23.7' 20 

2<i.2l  19 

21,1' 20' 

1*.B    19 

9,8. 18 

6,1     16 

1.9    19 

•2.2    1« 

•6.1    11 


■20i2    07 
■2>>.8    08 


1.1 
3,9 

9,7 
8.2 

6.0 
0.1 
2,9 
2.2 
2.3 
3.0 
'.7 
9.0 
9.9 
7.1 
7.6 
7.3 
7.9 
6.3 
6.* 
6.3 
7.3 
9.6 
11.9 
10. S 
11.3 
l».l 
16.9 
18.2 
16.9 
19,9 
i0.» 
i3.7 


xiNiiEHuccA/  mv, 
870  ne 


30 


30      1/312 

108 
591 
1/016 
1/506 
2/027 
2/575 
3/15* 
3/760 

"./on 

5/096 
5/8>6 
6/6*3 
7/531 
8/902 
9/589 
10/831 
12/298 
13/15* 
125 
15/253 
16/620 
17/993 
18/822 
19/789 
20/9*6 
29122/373 
29' 2*/23e 
27  25/430 
26/903 
22128/83* 
18131/611 
9  3*/110 


30 


19.7 

18.2 

14.6 

10.1 

9.3 

.1 

-9.3 

-10.0 

-16.2 

-21.9 

•28.* 

•36.3 

-»*.9 

-92.2 

•56.1 

-60,0 

•63.2 

-6*. 2 

•62.2 

•60,1 

-37.7 

-95.* 

•93.1 

-30.3 

-»8,* 

-*6.l 

•'2.2 

•36.8 

•31.* 


2.3 

0. 

3.1 

0* 

.* 

01 

•  2.2 

•*.9 

-8.0 

11.1 

16,3 

25.7 

32,0 

36,7 

43,1 

48.8 

2* 

1.* 

3.9 

6.9 
9,7 
11,6 
11,0 
11,* 
13,9 
16,5 
19,' 
23.9 
26,0 
25,8 


13.1 
19.8 
17.6 


aAKi  IS,/  6«CIFIC  AREA 
1019  HB 


25,9 
22,1 

19,3 
16,9 
13.8 
11.2 


15,7 
12,4 
6,7 
3.9 
-3.8 
-8.8 


-2.51  -18.5 
-7.2j  -20.6 
■12.2] -26.6 


-25.0 
•33.2 

•*3.2 

•  5*, 9 

-61.4 
-67,6 
-71,9 
-71,3 
-68,* 
•66.3 
-63.3 
-60.* 
-57,9 
•5«,5 

•  52,0 

•  *9.* 
-46.4 
-42,7 
-39,5 


9.0 
8,2 
7,6 
7,0 
6,2 
5,7 
*,5 
3,1 
2.2 
2,1 
3,6 
7,3 
10.5 
12.9 
1*.5 
13.6 


e.c 

11.9 
1*.9 
16.2 
16.9 
18.1 
19,0 
22.2 
23.6 
28,3 


HINSLOn/  ARIi. 
893  MB 


l/*e7 
87 
536 

1/010 
1/513 

2/037 
2/588 

3/176 

3/787 

*/*50 

5/138 

5/901 

6/710 

7/612 

8/601 

9/711 

10/975 

12/*55 

13/305i 

14/2571 

15/350 

16/666 

17,989 

U/801 

19/753 

20/893 

22/3081 

24/195 

25/339 

26/800 

28/712 

31/4*3 

33/929 


20.7 
17.2 
12.9 
8.2 
3,1 
•2,0 
-6,6 
-11,5 
-17,0 
•23.7 
-31,8 
-»l,2 
•52.7 
•59.1 
■65.6 
-70.9 
•71.5 
•67,6 
•63.9 
•61,0 
•58,3 
•55,3 
•92,6 
•50.6 
•  *7.9 
•**.6 
■39.1 
•3*. 9 


7.6 
*.5 
1.6 

-3.5 
-8.3 

-1*,0 


1.9 
3.1 
3.1 
2,3 
3.2 
3.7 
3.7 
*.2 
9.0 
6.0 
7,1 
9.3 
10.9 
11.7 
11.8 
10.2 
7.1 
2.1 
3,6 
9,5 
7,6 
9,5 
11.1 
13.2 
13.9 
16,8 
17,9 
19.7 


HAILOPS  IS./  V 
1015  HB 


976 

1/0*8 

1/538 

2/052 

2/589 

3/168 

3/771 

4/425 

5/11* 

5/871 

6/661 

7/579 

8/565 

9/670 

10/928 

12/*0« 

13/295 

14/216 

15/328 

16/677 

18/039 

18/864 

19/826 

20/975 

22/401 

24/262 

25/499 

26/9*2 

28/874 

31/6*9 

34/103 


23,* 
23,0 
21,9 


11.1 
8.3 


-2.6 

-7.01 
•  11.91 
•17.81 
•24.5 
•32. 8| 
•*2.2 
•92.8 
•58. Oi 
•62,8 
•66,3 
■65,8 
•63,* 
•61,0 
■98.9 
■96.3 
■93.3 
-50.0 


■12,8 
-17,9 
-21.3 
-27,3 
-33.2 
-39,6 
-46,9 


7.0 
7.7 
8.* 
9.6 
10.5 
10.9 
11.3 
12.2 
13.3 
13.7 
13.2 
13.2 
13.3 
10.5 
7.7 
5.6 
3.0 
3.7 
5.6 
8.6 
9.9 
11.6 
12.9 
1*.5 
16.2 
18.1 


YAKUTAT/    ALASKA 
1013    HB 


119 
5*2 

991 

1/457 

1/9*7 

2/465 

3/01* 

3/59* 

*/21B 

4/876 

5/599 

6/366 

7/221 

8/155 

9/199 

10/39* 

11/8*5 

12/725 

13/745 

14/950 

16/422 

lV/893 

18/773 

19/791 

20/999 

22/460 

2*i399 

25/623 

27/133 

29/106 

31/929 

34/471 


9.3 

9.7 
8.3 

5.7 
3.5 

1.6 

-.9 

•3.7 

•6.9 

-10.5 
•14.6 
-19.4 
•24.8 
•31,0 
•38.1 
•45.8 
-51.8 
-49.2 
•«7,6 
•  *7.3 
•«7.7 
-46.1 
•*7,9 
-»7.6 
•*7.2 
•*6.8 
•*6.0 
-**.6 
-*3,2 
•41.3 
-37.9 
•32.9 
-28.0 


9,2 
8.8 
7,1 
4.9 
2.0 


-10.1 
-13.1 
-17.6 


4.4 
2.9 
1.6 
1.2 
.6 
1.1 
3.0 
4.6 
6.4 
7.9 
6.9 
11,6 


MASKINGTON   DULLES 
1006    K» 


85 

139 

563 

1/0*6 

1/535 

2/0*8 

2/j9ll 

3/159 

■>,(<>■> 

4/'>ll 

5/104 

5/892 

6/665 

7/555 

8/538 

9/6*1 

10/898 

12/376 

13/229 

14/192 

15/306 

16/663 

18/030 

18/858 

19/824 

20/979 

22/411 

24/280 

25/480 

26/967 

28/905 

31/687 

34/1*8 


20,2 

20,3 
20,0 
18,1 
15,5 
12.6 
10.0 
6,9 
3,7 
,3 
-3.4 
•7.6 
-12.7 
■18.6 
•25.3 
■33.1 
■»2.2 
■52.2 
•57.6 
■61.9 

•  65.3 
•6*. 7 
■62,8 
•60.* 
■58.1 
■55,6 
■92.6 

•  *9.* 
■47.5 
•45.1 
■41.5 
■36,7 
■32.2 


-24, ;!  27 


1* 

27.7 

24.5 

22 

60 

26.8 

23,1 

22 

525 

23,2 

19.3 

23 

00* 

20,5 

16.2 

22 

496 

17.9 

12.6 

21 

014 

15,5 

9,4 

13 

55* 

12.6 

5,9 

11 

137 

9.5 

2,3 

09 

/** 

6.2 

-1.5 

09 

*02 

2,6 

-5.4 

IC 

093 

•1,3 

•9.1 

10 

696 

•9,3 

-14.3 

10 

67* 

-10,0 

-20.4 

10 

979 

•15,6 

-26.1 

in 

573 

•22,3 

-33.8 

11 

687 

-30,5 

-42.6 

10 

956 

•40,7 

-50.5 

10 

*3* 

•93.5 

07 

278 

•  60.8 

07 

219 

-68,5 

06 

290 

-76,3 

09 

56* 

-77,5 

06 

370 

-70,* 

06 

669 

•67,2 

09 

606 

-64,0 

09 

733 

•60,4 

09 

133 

-97,2 

09 

966 

•94,0 

09 

1*4 

•51,0 

10 

599 

-48.2 

10 

499 

•  «6.6 

10 

226 

-*2.0 

09 

692 

•39.2 

1.4 

1.9 
.7 
1.1 
1.8 
2.9 


2,9 
3,2 
3,9 

3,7 
9.3 

9.1 

10.1 
10.9 
10.1 
9.1 
10.9 
11.4 
10,7 
12,2 
12,2 
17,* 


MArCROSS/    SA, 
1011    M3 


;    Re«ult4ni 

wind 

i 

d 

c 

0 

i 

1 

6 

.» 

** 

138 

989 

1/060! 

1/553 

2/071 

2/603 

3/190 

3-791 

*/**9 

5/137 

5/899' 

6/7061 ' 

7/6131 ■ 

6/603!  ' 

9/714! . 

10/979; • 

12/457h 

13/308 

14/263 

15/366 

16/696 

18/032 

16/643 

19/792 

20/933 

22/351 

24/210 

25/4011 

26/870 

26/''92 

31/542 

34/017 


23,4 
23,6 
23,2 

21,0 
18.0 
15.0 
11.8 
8.4 
5.0 
1.7 
•2.0 
-6.1 
■  10.8 
■16.6 
■23.2 
■31.4 
■41.2 
■52.7 
•58.6 
.64.3 
•68.5 
■69.9 
■67,3 
•64, « 
•61.3 
■56.0 
■5*. 5 
•50,9 
■49,5 
■46,8 
■43,9 
■38,5 
•3»,B 


19.5  25 
15.8  2* 
12.0  23 


-3.0  24 
-8.2  24 
-1*.0  26 
-18.9  27 
-24,5  23 
-30,6  27 
-36.0  27 
-46,3  30 
-54,5  33 


3,2 

3.2 

2.9 
2.7 

2.9 


1.4 

1.3 

1.4 

2.1 

2.7 

3.1 

4.1 

5.3 

5.7 

6.3 

6.2 

8.2 

10.0 

12.4 

13.8 

15.4 

15.7 

16.4 

17.6 

20.9 

2*. 2 


VUCCA  FLA7/  NEV, 
8B1  ns 


1/198 

89 

633 

1/006 
1/505 
2/031 
2/579 

3/166 

3/777 

*/*37 

5/126 

5/687 

6/695 

7/593 

8/575 

9/675 

10/930 

12/*oe 

13/26* 

l*/227 

15/337 

16/676! 

18/026! 

18/8*7i 

19/8071 

20/955( 

22/378 

24/239 

25/43C' 

26/895 

28/825 


16,5 
12,1 
7,3 
2.5 
-2.2 
-6.9 
2.1 
S.* 
5.5 
3.5 
2.2 


3.6 
1.1 
-1.5 
-4.5 
-10.0 
-14,9 
-21.3 
-28.4 


12.9 
13.9 

1*.0 


Note:  All  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under 
station  names  ire  the  average  monthly  station  pressures  for  the  month  of 
record,  corrected  to  the  height  of  the  floors  of  the  instrument  shelters  used 
for  rawinsondepurposes.  "Numherof  observations"  refers  to  those  of  dy- 
namic height  only.  Although  the  number  of  temperature  observations  at  any 
given  pressure  surface  is  usually  thesameas  for  height,  it  is  possible  for 
temperature  to  be  missing  for  one  or  more  pressure  surfaces  of  some  ob- 
servations. Dew  Point  averages  are  limited  to  thoseobservations  with 
temperatures  warmer  than  -40'C.  Observations  of  wind  speed  and  di- 
rection are  sometimes  lost  due  to  limiting  angles,  i.e.,  elevation  angles 
less  than  R'  above  the  horizon,  or  any  obstruction  aljove  the  horizon. 
The  temperature  and  wind  values  arc  based  on  15  or  more  observations  at 
the  surface  or  5  observations  at  a  standard  pressure  level  for  temperature 
and  10  for  wind.  Dew  Point  data  are  not  published  for  standard  pressure 
surfaces  for  which  less  than  5  observations  are  available.  Dew  Point 
data  arc  computed  and  expressed  on  the  basis  of  vapor  pressure  over 
water.  Unless  otherwise  indicated,  they  arc  otitained  from  carimn 
hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by 
rawinsondes;  dynamic  height  (geopotential)  in  units  of  .98  dynamic  meter, 
temperature  and  dew  point  in  degrees  Celsius,  and  resultant  winds  in 
tens  of  degrees  and  meters  per  second. 

"  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit 
more  accurate  evaluations  of  pressure,  and  consequently  height,  at 
pressures  lower  than  50  mb.  These  rawinsondes  were  carried  aloft 
by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

♦     Observations  for  the.sc  stations  are  scheduled  at  0000  G.C.T. 

T      Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations. 
Therefore. due  to  the  lesser  number  of  Oew  Point  observations  at 
the  higher  levels  comparison  with  dry-bulb  temperatures  should 
be  made  with  care.     Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 
-    409    - 
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SOLAR  RADIATION  INTENSITIES 


Tabulated  in  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


Sun's  zenith  distance 

Date 

Sun's  zenith  distance 

Date 

A 

M 

• 

P. 

M. 

AM 

• 

P.  M 

78.r 

75.7* 

70.7- 

60.0* 

60.0* 

7o.r 

7S.7* 

787' 

787' 

75.7" 

7o.r 

eo.o" 

60  0* 

70  7* 

757* 

78.r 

ALBUQUERQUE,    N.    MEX. 

TUCSON,    ARIZ. 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

» 

1.67 

2.51 

3.35 

4.19 

4.56 

3.65 

2.74 

1.83 

• 

1.83 

2.74 

3.65 

4.56 

July 

July 

I 





0.85 

0.98 

1.26 









1 









1.24 

0.91 







2 

0.75 

0.83 

.97 

1.12 

1.37 

1.08 

0.89 

0.75 

0.69 

2 

0.62 

0.73 

0.84 

0.99 

1.24 









3 

.79 

.86 

.99 

1.14 



1.13 

.98 

.80 

.67 

3 

.57 

.68 

.80 

.95 

1.21 









5 

.73 

.80 

.93 

1.10 

1.34 

.99 







4 

.71 

.81 

.94 

1.12 

1.29 



0.82 

0.70 

0.60 

7 

.76 

.84 

.98 

1.16 

1.35 

1.07 

.88 

.73 

.61 

5 

.59 

.71 

.87 

1.06 

1.26 

1.05 

.86 

.75 

.63 

8 

.76 



.94 

1.12 









6 

.80 

.88 

.98 

1.11 

1.34 

1.12 

.92 

.87 

.75 

11 









1.20 







7 

.74 

.83 

.94 

1.13 

1.32 

1.06 

.90 

.77 

.67 

13 

.80 

.88 

.98 

1.12 

1.34 









15 











.93 





16 









1.34 









24 









1.22 









19 

.71 

.80 

.91 

1.07 





.77 

.61 



27 









1.24 

.99 







21 









1.28 









29 







.94 









22 





.85 

1.02 

1.32 

1.06 







30 

.55 

.70 

.85 

1.01 

1.22 







23 

.70 

.79 

.89 



1.32 

1.09 







24 







1.07 

1.31 









Aver- 

25  

26 

27 

28 

.85 

1.12 

1.26 
1.29 

:::: 

IIII 

:::: 

:::: 

ages 

0.65 

0.76 

0.89 

1.04 

1.26 

1.01 

0.88 

0.77 

0.66 



1.35 

1.08 

.91 

.76 

.64 

29 

30 

31 

.66 

.77 

.90 

1.05 

1.27 
H    1.19 

1.04 

.83 

.71 

.61 

OMAHA,    NEBR. 

.71 

.81 



1.10 









Aver- 
ages 

Air  mass 

0.74 

0.82 

0.93 

1.09 

1.31 

1.08 

0.88 

0.73 

0.64 

2.87 

1.91 

1.91 

2.87 

3.82 

4.78 

BLUE    HILL   OBS.    MASS. 

July 



0.96 







12 









KM1.16 

■ISO. 96 

HS0.78 





13 







HMO. 99 

HS1.21 

HS    .96 

HS    .82 

ISO. 70 

HS0.56 

4.89 

3.92 

2.94 

1.96 

* 

1.96 

2.94 

3.92 

4.89 

22 

24 

25 

HS    .62 

HS    .74 

KM    .80 

HM    .94 

1.27 
HS1.16 

HS1.07 

HS    .92 

IS    .81 

HS    .67 

July 
3 

0.52 

0.65 

0.86 

1.07 

26 



„    Z7 



HSl.OO 









4 

.  49 

48 

1    16 







27 



HS    .81 

HS    .93 

HS1.05 











6 





1.27 

1.03 

0.88 

0.76 

0.66 

31 





HS    .91 

HS1.13 

HS1.35 

HSl.lO 

^S1.02 

IS    .91 

HS    .84 

8 











1.11 

.91 

.79 

.72 

9 











10 

.49 

.58 

.71 

.93 



ages 

0.60 

0.74 

0.89 

1.02 

1.25 

1.02 

0.89 

0.81 

0.52 

15 

.55 

.67 

.81 

1.10 
1.00 

1.32 

:::: 

:::: 

:::: 

16 

GUAM,    M.    I. 

Aver- 

0.49 

0.60 

0.79 

1.03 

1.25 

1.06 

0.87 

0.73 

0.64 

ages 

3      Sligh 

1:    haze 

H 

Air  mass 

H 

^aze 

4.92 

3.93 

2.95 

1.97 

4 

1.97 

2.95 

3.93 

4.92 

HI 

W     Moder 

ite   haze 

t'alues   corresponding   to 

true   sol 

ar    noon 

No    obs 

ervations    due   to 

cloudiness 

Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.      An  explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station  listed  abo\re  appears 


I  the  February  1957  issue.    Vol,    8.    No     2.    page  63,    of  this  publication. 
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DESCRIPTION  OF  CHARTS 


CHART  I.  A.  NORMAL  DAILY  AVERAGE  TEMP- 
ERATURE (°F.  1031-60)  FOR  MONTH,  B.  TEMPER- 
ATURE DEPARTURE  FROM  30-YEAR  MEAN  (°F.  1931- 
60)  FOR  MONTH.  Chart  I-A  Is  reproduced  from  En- 
vironmental Data  Service  Publication  "Climatic  Maps 
of  the  United  States".  Chart  I-B  is  a  reproduction  of 
monthly  chart  appearing  in  "Weekly  Weather  and  Crop 
Bulletin",  a  publication  of  Environmental  Data  Service. 

CHART  II.  TOTAL  PRECIPITATION.  Chart  II  is 
a  reproduction  of  monthly  chart  appearing  in  "Weekly 
Weather  and  Crop  Bulletin". 

CHART  III.  PRECENTAGE  OF  NORMAL  PRECIPI- 
TATION. Chart  III  is  a  reproduction  of  monthly  chart 
appearing    in   "Weekly    Weather    and   Crop    Bulletin". 

CHART  IV.  TOTAL  SNOWFALL.  CHART  V.  A.  PER- 
CENTAGE OF  MEAN  MONTHLY  SNOWFALL.  B.  DEPTH 
OF  SNOW  ON  GROUND.  Chart  IV  gives  the  total  depth 
In  inches  of  unmelted  snowfall  as  reported  during  the 
month  by  Weather  Bureau  and  selected  cooperative 
stations.  This  is  converted  in  Chart  V-A  into  a  per- 
centage of  the  mean  monthly  total  amount  computed 
for  each  Weather  Bureau  station  having  at  least  10 
years  of  record.  The  depth  of  snow  on  ground  is  that 
reported  by  both  Weather  Bureau  and  selected  co- 
operative stations  as  of  7:00  a.m.  Eastern  Standard 
Time  on  the  Monday  nearest  the  end  of  the  month. 
This  is  reported  only  for  the  months  December  through 
March.  The  snowfall  charts  are  presented  each  month 
November  through  April. 

Isolines  for  Charts  I,  II,  III,  IV,  and  V,  are  drawn 
through  points  of  approximately  equal  value.  Caution 
should  be  used  in  interpolating  on  these  charts,  par- 
ticularly in  mountainous  areas. 

CHART  VI.  A.  PERCENTAGE  OF  POSSIBLE  SUN- 
SHINE. B.  PERCENTAGE  OF  MEAN  MONTHLY  SUN- 
SHINE. Chart  VI-A  shows  the  amount  of  sunshine 
received  in  terms  of  percentage  of  the  total  hours  of 
sunshine  possible  during  the  month.  In  Chart  VI-B 
this  is  shown  as  a  percentage  of  the  mean  number  of 
hours  of  sunshine  received.  Means  are  computed  for 
Weather  Bureau  stations  having  at  least  10  years  of 
record. 

CHART  VII.  A.  AVERAGE  DAILY  VALUES  OF  SOLAR 
RADIATION  LANGLEYS.  B.  PERCENTAGE  OF  MEAN 
DAILY  SOLAR  RADIATION.  Shown  on  Chart  VII-A  are 
the  monthly  averages  of  daily  total  solar  radiation,  both 
direct  and  diffuse,  in  langleys  (gm.  cal.  cm. -2)  for  all 
Weather  Bureau  and  selected  cooperative  stations  which 
record  this  element.  The  analyses  include  adjustments 
required  to  bring  station  records  to  approximately  the 
same  level  of  calibration.  Adjusted  numbers  are  in 
parentheses.  Chart  VII-B  shows  the  percentages  of 
the  mean  based  on  at  least  5  years  of  record  during 
the  period  1950-1960,  and  corrected  to  the  International 


Pyrheliometer  Scale  of  1956. 

CHART  VIII.  TRACKS  OF  CENTERS  OF  ANTICY- 
CLONES AT  SEA  LEVEL. 

CHART  IX.  TRACKS  OF  CENTERS  OF  CYCLONES 
AT  SEA  LEVEL.  Centers  which  can  be  identified  for 
24  hours  or  more  are  tracked  in  these  charts.  Semi- 
permanent features  such  as  the  Great  Basin  and  Pacific 
Highs  and  Colorado  and  Mexico  Lows  are  not  shown. 
The  7:00  a.m.  EST  positions  are  shown  by  open  circles, 
with  the  intermediate  positions  at  6-hour  intervals  shown 
by  solid  dots.  The  date  is  given  above  the  circle  and 
the  central  pressure  to  whole  millibars  below.  A 
dashed  track  indicates  a  regeneration  rather  than  actual 
movement  to  the  next  position.  Solid  squares  indicate 
position  of  stationary  center  for  period  shown  beside 
it. 

CHART  X.  AVERAGE  SEA  LEVEL  PRESSURE  (mb.) 
AND  RESULTANT  SURFACE  WIND.  The  average  monthly 
sea  level  pressures  are  obtained  from  eight  daily 
3-hourly  observations  reported  at  Weather  Bureau  Sta- 
tions. Resultant  surface  wind  directions  (to  36  points 
of  the  compass)  for  the  month  are  shown  by  arrows. 
Resultant  speeds  are  in  miles  per  hour  and  are  in- 
dicated by  the  length  of  arrow  shafts.  Constancy  ratios 
(resultant  surface  wind  divided  by  average  surface 
wind  for  month)  are  shown  to  two  decimal  places. 
The  inset  shows  the  departure  of  the  average  pressure 
based  on  30-year  normals  for  first-order  Weather 
Bureau  Stations,  other  stations  having  at  least  10  years 
of  record;  and  for  each  10°  intersection  in  a  diamond 
grid  over  the  oceans. 

CHARTS  XI-XVI.  AVERAGE  HEIGHT,  TEMPERA- 
TURE, AND  RESULTANT  WINDS,  850,  700,  500,  300, 
200,  and  100  mb.  Height  Is  given  in  geopotential  meters 
and  temperature  in  degrees  Celsius.  These  are  the  aver- 
ages of  the  1200  GMT  radiosonde  reports.  Wind  speeds 
are  given  in  meters  per  second;  flag  represents  25 
m.p.s.,  full  feather  5  m.p.s.,  and  half  feather  2  1/2 
m.p. s.  Directions  are  shown  to  360°  of  the  compass. 
Winds  are  based  on  rawins  at  the  indicated  pressure 
surface  and  at  1200  GMT. 

CHART  XVII.  A.  50-MB.  RESULTANT  WINDS.  B. 
30-MB.  RESULTANT  WINDS.  Wind  speed  (isotachs) 
in  meters  per  second.  Arrows  show  resultant  wind 
direction.  Winds  are  based  on  rawins  at  the  indicated 
pressure  surface  and  at  1200  GMT. 

Exact  values  of  most  of  these  charted  elements  for 
Weather  Bureau  stations  are  printed  each  month  in 
tabular  form  In  CLIMATOLOGICAL  DATA,  NATIONAL 
SUMMARY.  Extreme  values  of  temperature  and  pre- 
cipitation for  each  state  are  included  in  the  tables. 
Condensed  Climatological  Summary.  Annual  averages 
for  surface  elements  are  presented  in  the  CDNS  An- 
nual Issue  each  year. 
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Chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  July. 


??-'&&^f70 


B.    Temperature  Departure  from  30  -  Year  Mean  (T  1931-60),  July  1969. 
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Based  on   preliminory  Weolher  Bureou  reporlj 


chart  VI.  A.    Percentage  of  Possible  Sunshine,  July  1969. 
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B.    Percentage  of  Mean  Monthly  Sunshine,  July  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total   number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  July  1969. 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  July  1969. 


^/Oo^J=-^._, 


A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.    ■  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,     July  1969.    Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  July  1969.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1,  Hot  weather  with  little  rain  persisted  In  much  of  the 
West  and  some  portions  of  the  northern  Great  Plains. 

2.  One  of  the  most  devastlng  hurricanes  of  record  hit 
Mississippi  on  the  17th. 

TEMPERATURE. --Temperatures  In  the  Far  Northwest 
averaged  near  or  slightly  below  normal  In  August.  That 
area  was  cooler  than  normal  throughout  the  month 
except  for  a  short  warm  spell  a  few  days  before  and 
after  the  end  of  the  3d  week  of  August.  Sweltering  heat 
persisted  In  the  southwestern  deserts,  with  tempera- 
tures going  above  100°  on  many  days  and  from  110° 
to  117°  on  a  few  days.  These  areas  averaged  4°  to 
5°  warmer  than  In  most  years.  Under  sunny  skies 
afternoon  temperatures  In  Texas  ranged  from  the  upper 
90' s  to  110°  until  the  last  week  when  maximums  dropped 
to  the  upper  80' s  and  low  90' s.  August  temperatures  In 
Texas  averaged  slightly  above  normal.  The  month 
averaged  warmer  than  normal  over  the  northern  tier 
of  States  from  Montana  to  New  England.  Afternoon 
temperatures  soared  to  100°  In  parts  of  Montana  on 
2  or  3  days  in  the  3d  week  of  August  but  frost  oc- 
curred in  the  western  valleys  of  the  State  In  the  final 
week. 

Temperatures  averaged  below  normal  from  Kansas 
and  Oklahoma  to  Pennsylvania,  in  the  middle  Atlantic 
coastal  area,  and  the  Deep  South.  Clouds  and  rain 
kept  temperatures  down  over  much  of  this  area  in  the 
first  3  weeks.  Cool,  dry  continental  air  lay  over  the 
Deep  South  in  the  last  part  of  August.  The  final  week 
was  especially  cool  in  South  Carolina  where  the  tempera- 
tures at  some  places  averaged  up  to  6°  below  normal. 
Temperatures  in  the  Northeast  averaged  near  or  above 
normal  except  below  normal  In  the  3d  week  when  cool 
dry  continental  air  dropped  minlmums  in  the  40' s  and 
50' s  and  afternoon  maximums  in  the  70' s  and  80' s 
from  Pennsylvania  to  New  England.  Monthly  average 
temperatures  In  New  York,  New  Jersey,  and  New 
England  were  1°  to  4°  above  normal. 

Numerous  temperature  records  were  set  in  August 
1969.  El  Paso,  Texas,  registered  100°  or  higher  on 
17  days.  On  the  11th,  Waco,  Texas,  registered  112°, 
the  hottest  August  temperature  in  82  years.  The  temp- 
erature at  Phoenix,  Ariz.,  averaged  94.4°,  the  hottest 
In  the  20th  Century.  Numerous  other  places,  mostly 
In  the  Southwest,  suffered  the  hottest  August  of  record. 

PRECIPITATION. --Heavy  thundershowers  occurred a- 
long  the  eastern  seaboard  and  parts  of  the  Deep  South 
In  the  first  few  days  of  August.   Storm  totals  exceeding 


4  Inches  In  some  localities  caused  considerable  flash 
flooding  and  erosion.  While  much  of  the  South  became 
too  wet,  local  areas,  missed  by  the  rains,  needed  more 
moisture.  About  the  end  of  the  first  week  of  August, 
a  cold  front  edged  Into  the  northern  Great  Plains, 
setting  off  thunderstorms  and  killer  tornadoes.  Several 
tornadoes  occurred  In  North  Dakota  on  the  late  after- 
noon of  the  5th  and  the  forenoon  of  the  6th  and  a  dozen 
touched  down  In  Minnesota  on  the  6th.  The  worst  of  the 
tornadoes  killed  12  persons,  injured  70,  and  caused 
over  $2  million  damage  to  property  in  Cass  and  Altken 
Counties,  Minn.  Ten  tornadoes  struck  St.  Louis  County, 
Minn.,  causing  additional  losses  of  lives  and  property. 
Tornadoes  struck  Iowa  on  the  8th  and  Indiana  and  Ohio 
on  the  9th.  The  most  damaging  of  these  killed  4  persons, 
Injured  247,  and  caused  extensive  property  damage  in 
the  Cincinnati,  Ohio,  area.  The  twister  demolished  27 
residences,  caused  heavy  damage  to  200  and  minor 
damage  to  2,300  others,  besides  damaging  or  destroying 
25  businesses  and  100  mobile  homes. 

Hurricane  Camllle  slammed  into  the  Mississippi  coast 
on  the  17th  with  winds  estimated  at  200  m.p.h.  and  tides 
10  to  20  feet  above  mean  sea  level.  The  death  toll  in 
Mississippi  and  southwestern  Louisiana  stands  at  137. 
Catastropic  flooding  followed  5-  to  30-lnch  rains  in 
southwestern  Virginia  as  the  storm,  no  longer  a  hur- 
ricane, moved  eastward  to  the  Atlantic.  The  torrential 
rains  caused  washouts,  extensive  flooding,  and  dreadful 
landslides  which  crushed  buildings,  killing  the  occupants 
and,  in  some  cases,  burying  them  in  mud  and  debris. 
The  death  toll  In  Virginia  stands  at  153;  2  were  killed 
In  West  Virginia. 

Moderate  to  heavy  showers  fell  in  the  Great  Plains 
near  the  end  of  the  third  week  of  August.  On  the  evening 
of  the  23d,  heavy  showers  caused  minor  local  flooding 
In  Colorado  and  Oklahoma.  Showers  were  both  frequent 
and  generous  in  Texas  In  the  last  half  of  the  month. 
Heavy  showers  at  the  end  of  August  caused  local  flooding 
along  the  Little  Blue  River  In  south-central  Nebraska 
and  in  north-central  Kansas. 

No  rain  or  only  light  sprinkles  fell  In  Oregon  and 
northern  and  central  California.  Monthly  totals  less 
than  an  Inch  were  common  over  most  of  the  west  and 
the  northern  portions  of  the  Rocky  Mountains  and 
Great  Plains. 

Some  new  minimum  precipitation  records  were  estab- 
lished In  August  1969.  Among  these  were  0.08  Inch 
at  Dubuque,  Iowa,  0.11  Inch  at  Muskegon,  Mich,,  and 
0,05  Inch  at  Glasgow,  Mont.,  for  the  driest  August  of 
record. 
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OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 


AUGUST  1969 


Tempeiature 

Precipitation 

Monthly  eztiemea 

Monthly  extremes 

STATE 

Station 

1 
1 

• 

a 

Station 

i 

3 

Station 

Greatest 

Station 

Least 

'F 

'F 

In. 

In. 

Alabama 

2  Stations 

100 

10+ 

4  Stations 

50 

30+ 

Bay  Minette 

14.37 

Palmerdale  2W 

0.47 

Alaska 

Point  Retreat  Light  Sta 

82 

26 

Clear  Water 

14 

14 

Five  Finger  Light  Sta 

24.45 

Summit  Nike  Site 

.00 

Arizona 

Willow  Beach 

122 

6 

Fort  Valley 

38 

19 

Tonto  Creek  Fish  Htchy 

7.17 

3  Stations 

.00 

Arkansas 

Fort  Smith  WBAP 

106 

9 

2  Stations 

49 

31+ 

Pine  Bluff 

7.98 

Bonnerdale 

T 

California 

Baker  9NNW 

123 

10 

Bodie 

24 

29+ 

Mitchell  Caverns 

1.64 

453  Stations 

.00 

Colorado 

Bonny  Dam 

108 

9 

Eraser 

28 

8 

Stratton  3NE 

9.43 

Fort  Morgan 

.07 

Connecticut 

Hartford  WBAP 

94 

24 

Coventry 

34 

22 

Shepaug  Dam 

7.34 

Bridgeport  WBAP 

1.66 

Delaware 

7  Stations 

91 

31+ 

Milford  2WSW 

47 

28 

Selbyville 

10.73 

Wilmington  NCastle  WBAP 

2.34 

Florida 

2  Stations 

101 

21+ 

De  Funlak  Springs 

55 

26 

Tarpon  Spgs  Sewage  PI 

18.52 

Miami  Beach 

1.84 

Georgia 

Bainbridge 

99 

19 

Clayton  IW 

45 

23 

Jesup  8S 

20.94 

2  Stations 

1.10 

Hawaii 

Mauna  Kea  Beach  98 

94 

26 

2  Stations 

33 

31+ 

Piihonua  89 

43.00 

9  Stations 

.00 

Idaho 

2  Stations 

112 

24+ 

Stanley  INNE 

17 

30 

Swan  Valley 

1.10 

50  Stations 

.00 

Illinois 

Harrisburg 

100 

9 

Marengo 

43 

22 

Keithsburg  INW 

4.94 

Galena 

T 

Indiana 

3  Stations 

98 

30+ 

LaGrange  Sewage  Plant 

42 

22 

Saint  Meinrad 

6.23 

Elkhart 

.33 

Iowa 

Albia 

96 

28 

Waterloo  WBAP 

45 

23 

Webster  City 

7.16 

Dubuque  L&D  No  11 

.02 

Kansas 

Anthony 

111 

13 

Atwood 

47 

16 

Russell  FAA  AP 

13.30 

Wakefield 

.25 

Kentucky 

2  Stations 

101 

10+ 

Vanceburg 

48 

11 

Gilbertsville  ISE 

7.72 

Cumberland  Falls  St  Pk 

1.36 

Louisiana 

Minden 

106 

11 

Wlnnfield  2W 

56 

5 

Diamond  4N1V 

11.01 

Book 

T 

Maine 

Saco 

94 

25 

Squa  Pan  Dam 

32 

27 

Ripogenus  Dam 

7.03 

Saco 

2.17 

Maryland 

Baltimore  WB  City 

96 

25 

Oakland  ISE 

39 

27 

Crisfield  Somers  Cove 

13.37 

Cumberland 

2.25 

Massachusetts 

Lowell 

99 

31 

Chester  2 

36 

27+ 

Turners  Falls 

6.50 

Hatchvllle 

1.08 

Michigan 

2  Stations 

96 

30+ 

Herman 

29 

20 

Tahquamenon  Falls  Park 

6.91 

Grand  Haven  Fire  Dept 

.01 

Minnesota 

Campbell 

99 

29 

Cotton  lOE 

30 

20 

Indus 

6.29 

Beardsley 

.01 

Mississippi 

Monticello 

102 

11 

Batesville  2SW 

52 

7 

Columbia 

11.38 

Stonesville  Exp  Sta 

.94 

Missouri 

2  Stations 

105 

10 

Louisiana  Starks  Nur 

47 

23 

Kansas  City  WBAP 

8.70 

St  Louis  Gateway  Arch 

.18 

Montana 

Loma  IWNW 

111 

24 

Wisdom 

19 

30 

Ennis 

3.20 

20  Stations 

.00 

Nebraska 

McCook 

109 

9 

Agate  3E 

39 

14 

Hastings 

9.37 

Saint  Ann  3ESE 

.13 

Nevada 

Sunrise  Manor  Las  Vegas 

116 

1 

Mountain  City  RS 

21 

30 

2  Stations 

1.20 

40  Stations 

.00 

New  Hampshire 

Keene 

94 

24 

Mount  Washington 

26 

20 

Mount  Washington 

7.50 

Keene 

2.21 

New  Jersey 

8  Stations 

94 

26+ 

Sussex  ISE 

39 

22 

Plainfield 

10.96 

Toms  River 

1.47 

New  Mexico 

3  Stations 

109 

18+ 

Cloudcroft  Ranger  Sta 

36 

31 

Queen  Ranger  Station 

10.88 

2  Stations 

.00 

New  York 

N.Y.  John  F.  Kennedy  INAP 

97 

25 

Watertown  FAA  AP 

30 

27 

Warwick 

7.09 

Wilson  2NE 

.40 

North  Carolina 

Cedar  Island 

96 

10 

Celo  2S 

39 

23 

Lake  Toxaway  2SW 

21.61 

Yadkinville  6E 

1.65 

North  Dakota 

Medora  22NNW 

106 

22 

2  Stations 

34 

28+ 

Ashley 

3.45 

Bowman  USE 

.09 

Ohio 

Wilmington 

98 

18 

do 

39 

21 

Greenville  Water  Pit 

7.10 

Wllloughby-Eastlake 

.23 

Oklahoma 

2  Stations 

114 

13 

Beaver 

53 

10 

Hollis 

7.65 

Valliant  IE 

.10 

Oregon 

Spray 

108 

23 

Fremont 

16 

29 

Bonneville  Dam 

1.45 

141  Stations 

.00 

Pennsylvania 

Phoenixville  IE 

98 

24 

Clermont  4NW 

30 

27 

Lehighton 

9.37 

Greenville 

.60 

Puerto  Rico 

2  Stations 

94 

27+ 

Cerro  Maravilla 

57 

12 

Maricao  Fish  Hatchery 

13.73 

Fredericksted  Fort 

.80 

Rhode  Island 

Providence  WBAP 

92 

25+ 

Kingston 

38 

22 

Newport 

4.39 

Providence  WBAP 

2.58 

South  Carolina 

Bamberg 

98 

8 

Johnston  2SSW 

46 

30 

Edisto  Island  5SW 

17.38 

Batesburg 

1.96 

South  Dakota 

Orman  Dam 

110 

11 

2  Stations 

38 

14 

Sioux  Falls  IVBAP 

5.07 

2  Stations 

T 

Tennessee 

2  Stations 

101 

10+ 

Unicoi  3ESE 

42 

23 

Dresden 

11.00 

Woodbury  IWNW 

1.35 

Texas 

Langtry 

113 

18 

Marfa  No  2 

51 

9 

Eagle  Pass 

8.72 

2  Stations 

.00 

Utah 

Saint  George 

112 

5 

Ibapah 

21 

30 

Blanding 

3.46 

do 

.00 

Vermont 

2  Stations 

92 

25 

West  Burke 

33 

22 

Huntington  Center 

7.30 

Mays  Mill 

2.52 

Virginia 

Charlottesville  IW 

105 

27 

Pulaski  2E 

41 

23 

Louisa 

16.33 

Chase  City 

1.70 

Washington 

2  Stations 

104 

24+ 

2  Stations 

29 

29 

Quillayute  WBAP 

3.43 

63  Stations 

.00 

West  Virginia 

do 

94 

31+ 

Canaan  Valley 

35 

27+ 

Mc  Ross 

8.29 

Moundsville 

1.60 

Wisconsin 

Grantsburg  IE 

97 

29 

Laona  4SSW 

31 

20 

Brule  Ranger  Station 

5.08 

Cashton  2S 

.00 

Wyoming 

Basin 

106 

25 

Bondurant  3NW 

15 

31 

Carpenter  3E 

1.52 

8  Stations 

.00 

And  also  on  an  earlier  date  or  date 


NOTE:   Dates  in  the  above  table  apply  to  the  period— ^4  >iours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Climatological  Data  for  times  of  observations). 


auti^suns  aiqjssod 

«? 

O              ^ 

O 

AI                     fO 

sO  4        ^ 
CO  oo       Ch 

f^  r- 

^  O               AJ                (D  O         oo         O 
A-  (>              On              o-  o        r-        O* 

{|9suns  o»  asuuns) 

*o  •*  (^  « 
•n  -9^  so  in 

'H  P-  (NJ  O^    -J-fM   O 

r-  CD  o  o*  o)  oof^  o» 

AlC^J^sO^-A|AJOr-^a^lA^^OAI^A 

^-,oO'^flOco^-r^^-c^c^oo  ^r-oj 

Ai  sO  00  O  kA 

O  m  4  lA  fsi 

*   AI 

O'OO-ommmco       eoooo-tf^m       r- 
FH^^^^m^^       ^o-iFtm^      AI 

1 
•s  ■ 

1- 

0 

s  s 

|2 

01-8   Xpnoo 

0^  <o  flo  m 

a>  iO  00  r^  lA  <,f\<c  p- 
-1  tsi  rg  rg  CM  oj^  eg 

^0^»4'«4(<^<E>l^^-C^<^r-<O^O^tA 

^^^^rgrgr-t^MAiAjrg-^^Aj 

o  rf^  tnr-  4- 

r-  O 

^^^^fs,^r-o       r^-H^-tm^      o 

i-t  '-(pnoi'  '<|t-">d 

rst  c  0^  <s 

p^  n  m  pr,  4-  <r(*i  ^ 

Ps(iArgA-4r-flO^Ovw(Mr-*AOO<A 

«0  o^  4  m  4 

lA  r- 

A(r-moo4AjotA       «omm4'flom      on 

E-0  'JOOQ 

0.0^0 

«  <N)  O  -t  oj  rgoj  o 

cnAj»A<ofA.-(iAooiA^o<n  r^-*«n 

lA  f-  AJ  *H  m 

•-I   t^   aH   AJ 

On   4 

cDmr^ONtAao4'NO       4»*-i^-ooop-       aj 

Ai  CM  Ai          Ai  fH  f4   Ai          AifMAlNF^Ai          fNi 

C 

E 
1 

0 

1^ 

atOQ 

oo  a  (D  (n 

+    +   +             +  + 
fcA  >o  o  r-  4  0«)  o 

+                                 +  + 

r-O*              0(>^4'4'0«'HOO<nA10 

^  AJ                        AI  m  AJ    ^          ^ 

+           + 
r-«  j^  r-  o  »o 

rt                 Ai 

AJ 

+       + 

4-         (D4-4AIFHCD         Omr-iAAIOOAl 
Ai          AI                 AJAI^rf          Ft          r^           AJ  AI  AI 

uo!43ajjQ 

(U  (O  -4^  z 

r^  o  ^  r-  o*  *oov  h- 
^  rHo  Aj^  (n^  rg 

tnO                 AI(DOrHtn<h,Om<A4^ 
fSj  fVj                 ,H  ^  m  AI  AJ  Ai  en   Ai          AJ  ^ 

m  Ui  bJ  4  (/} 
rsl  Z  Z  AI 
UJ 

2  UJ 
^  Z 

^          On   X    »  CO  X    »           FtZX4Xr^X 

m      ^ZZAJ      %n       m           mzAi 

paads 

d 

f^  tft  c*^  4- 
eg  fN*  iO  (M 

O  O-  \0  ■*  CM  o^m  oo 
fSl  AJ  AJ  ^  (n    AilN  fr\ 

r-»A           ^AO^a^.HC^(^lA<n.-^l-^Al 

AJAl                 «nAI-*A|AJOJ<nAjr4-*A| 

> 
m  ^  4^  o  tn 
rg  4^  lA  Ai  m 

lA  00 

fNJ  AI 

> 
oo      r^iAF4oom4       ^4-oOrtAir- 

Ft          rt  Al  Ai  Ft  AJ    Ft          AJ  AI  Ai   m  AI  m  AJ 

uoipojip  tuDt|nso}| 

^   0«   <-4 

O  -a-  r4  co9>  Otn  o> 
Aj  ^  m  M  pg  mAj  AT 

mo               O^AIflO^^OiAOr^OAi 

AiAi           ^Ai(AAimAi.-tfn(ntni-t 

m  -♦  CO  CMf- 
AJ  .H  ^  Ai  ^ 

O  ^ 

m                      ON^iA                OAJAi4'«0O 

m               AiAjAi           mmAjAjAjm 

p09ds  tuDt|nsoy 

d. 

0^  t^J(^^- 

c*^  o  (M  or«-  ovm  pn 
3   O  *  .0  -»•  -<rM  (> 

mr^               eOA|iAAJCA4''-<00'*0* 

Ajr^           pn40OAjmiA4^3(n^ 

0*  O  «A  AI  ^ 

o  ^  m  AI  lA 

'H  4- 

4    AJ 

AJ                AJ  m  Ai            Ai  m  o  m  m  ON 
m                mAi,o            r-Ft^Ai^m 

rt 

1 
1 

1 
to 

1 

punoj6  uo 
t^jdap  LuntujxDw 

c 

o  o  o  o 

o  o  CM  m  o  (MO  o 

O         OOOOOOOOOOOOO 

o  o  o  oo 

O  o 

OOOOOOOOOOOOOOOOO 

|D(Oi 

_c 

o  oo  o 
o  oo  o 

O   O  O  4*  O   O       O 

O   O  -t  h-  O   Al       o 

OOOO        OOOOAJOOO 
OOOO         OOOOOOOO 

o  o  o  o  o 
o  o  oo  o 

o  o 
o  o 

ooooooooooooooooo 

OOOOOOOOOOOOOOOOO 

"S  5. 
1^ 

suijojsjapunm  hum 

^  o  (^  00 

O  O  O  OO  OO  o 

^O'HOOOOOOOOOOrHAI 

AJ  m  'O   r^  ^ 

AI   fH  r^  F^ 

m  4 

o              ooo          ooo      oo 

ajouj  JO  Hsuj  [0' 

.-*  O^  rg  m 

«0  en  'H  kA  lA   --to  h- 

rg  ^  ^  rt  ^^  ^ 

Aioo^nO'OiA.-too4'<-*^<na* 

(A   %0   rH   F^O 

tn  f^ 

OAJOOOOOOOOOO  o^ooo 

SJnon  fz  ui  tSBtoojQ 

^ 

a  0(M  O- 

*  -H  ^  oo 

O    r-.   ^   ^ 

m  (M  tf^  c  4  -J-o*  Ai 

^  .O  4-  4  rn   >0-H  Ov 

o  Aj  o  o^  oo  -H 

<oh-a>r-oomrgAiO«or*tAeo4-oo 
^-fl^tA--^4■eo^-lA(^^<^J^lAOODo 

OOO^r^OOO'HO'HO  ^o^ 

lA  <A  Ai  Ai 

m  O  <o  pg 

•     •      •     •  H- 

o  o  o  o 

m  m 
oo  oo 

mo      o      oooooo      .H 
oo      o      oooooo      o 

oo      o      oooooo      o 

[DLUjou  uiOJ^  djnijodao 

c 

o»  (^  ^  nO 

4  <r  Ai  tA^         f^ 

Aj  r*-  o  -t  ©»          r^ 

Ai  en  o  oo          o 
1       1       1 

sO         4         Ai  ^  4  AI  ^  Ai  ^         Ai         r- 

-H      <»      »nooo^»Ar-o       4-      00 

O         ^         AiOO-.rHOiA          m         4 

II           1   1   1   1              II 

4-0^00 
^  Qt  m  ,o  tA 

o  o  o  o  o 

1    1    1    1    1 

in  o 

in  o 

o  o 

oeo,OOFtmcM4flom,OAio>r-(M4m 
OOOFtOOOOFtOOO  ooooo 

OOOOOOOOO    OOOOOOOO 

1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1 

|D(01 

c 

iO  CO  lA  .A 

r-  m  o  o 

m  (A  CO  OiA   O-H  (N 
(*>  Aj  oo  lA  rg  rgr-  o 

4<^cD^4AJ^g^*c^-H(^(^  -imiA 

OiA>iAa%4(nsOrgO'-**A   (>oo 

o  4  r-  m 

C^    r^    lA     (D 

'H  o  AI  o 

r-  m 
m  r* 

AJ  fM 

40         O        OOOOOO         Ft 
"DO          O         OOOOOO          O 

3   ^O  ^m   AIO  >A 

AJ004f-(n'^<Nrg4^-'-<»Hpr,j> 

OO         O        OOOOOO         o 

X,!P 

Lunif  aAjtO|aj  aSojaAy 

s? 

rr»  (>  CO    O 

pg  «  lAcg  AjQ  tA  rg 

4^           Ai-Hr»4^o«0'fio*a)0^ 
•oo           o>r-f^>or^O'0'iO>cr-oo 

r-  tA  o  ON  00 
,0  m  4-  4  m 

4    r-t 

ON                      r-O^O*               4iAONeO»AAJ 

AJ               <t  ^t^           r'Aj4-fMr-r- 

• 

0 

s. 

tujod  /Aap  a6oj3AV 

uJ 

r-  IT*  --<  oo 

^OO'^C^iA-OOD 
^  ^  fy  ry  ^  tt>,  tc^  ^ 

,04           r-^»of^»a'Aioo»A 
mm            44mmm44m444 

Ai    fH  r-l   lA   4- 

tA   ,0  nO  tA  « 

lA  r- 
,o  ,o 

On                lA^m           mofsir-mo 

4-                      lA^^               ■A4«nm-OtA 

1^ 

MO|aq  JO  j^jE  -uiyy 

o  oo  o 

oooc«  ooiAOinmo  o^ooaor«oO'd'o^NO<4^ 

o  oo  o  o 

o  o 

ooooooooooooooooo 

aAoqo  JO  •J„06  '"OW 

<£  ^  lA  tn 

03  A|  4-  oo  oo  ^  ^ 

4'moooooooooomoo 

O   fHfH  ai  ^ 

m  m  Ai  m 

4  c^ 

Ai    fH 

"-trtoooo'OmfloO'^oofM  o  o  o  o 
mm           m            -h           m  ai  r-* 

•(DQ 

+  + 

lA  4-  «  lA 

+  ♦ 

*r^mAjmo-»iA 

+        +  +     +     +        + 

o^OAJ^9to<tAJoo•-«Al4mli^ 

^-tpgrgAir-i^^Ai^m.-tr-irgAi 

+ 

O  4^  O)  FH  O 

(M  <-<  ^  m  AJ 

m  •-« 

+       +                      +  +  +           + 
N00coo<^mm<^o4440»{^44^• 

AjmAjmAirMAlFtfvjFtpgAJP^iAjFtFtAI 

tsaiwoi 

ul 

flO  «0  <A  0« 

jf»  »n  *o  in 

(^■£4-tA-4'>O%OC0 
n  -*  Aj  Aj  rtrj  Ai  <«^ 

.-(4miA^m4'r*eooiAi^r-oo 
mAimmmmmAio4m4-AiAimm 

AJ  4-0  r^  lA 

4-  r^  r^  rf\  f^ 

AI   OO 

o  in 

(nr^4'ONmFto^FtFtr-Aioo40NCD<o 
<O4-iA4-iAg3%0>O4>AiAtA(AN04'44- 

•tOQ 

+           + 

r^  (>  O  rH 
*M          ^  fSI 

+ 

+                                     + 

ff.4OOAjN0r^r^r^f*-<>4mr-4 

At          »H                 Al  AJ  AI  (N          (N  AJ          AJAl 

+            +4 
a  lA  in  a  Ai 

AI 

ON    ON 

+  +                                       +        +        + 
moNCM^FtAiO(Mr^mAiminAiONO-4 

Aim   Ai   AJ  Ft  AI  m  Ft                 Ft  AJ  AJ  AI 

4s»h6!H 

uJ 

(n  rf\r- Aj  lAtA  *  m 
r^  r-  lAtA  **  r-  r^ 

^sor-a«o*eoma*Ajoa>.H4om 
r-r^,oooo>o<o<o>o>A«of^'0^c 

,0   4  O  O  >A 
OO  rtO  O  >-* 

sO  Ai 

o  o 

A-mr-com^.of«-mmoomoNFt4'm 

OO»,0O0NC00N0NC0FtO0NC0OA-e 

[oujjou  uioj^  ojn^jodoo 

ul 

tn  ^  (A  f* 
•   •   •    • 
m  csi  .^  en 

till 

^  O-^^  m              AJ 
1      1     1     1      1 

in                wr-Aii^flomo       ^       m 
.»               mmin»nmAi^       4      ia 
1                 1    1    1    1    1                 II 

Ai  0-  AJ  »H  m 

m  m 

AI  AI 
1      1 

ininooo>oooNONON<-«aoFta)aHOAjoo 
•    ••••••«•••••••    •• 

4-Ai4-ooAjFtmrtoc>immFtooo 

1                          1 

aeojdAv 

.- 

«  «  .0  o 

r*  r^O  flO 

f-  h-  o)  r~ 

AJ  O  (D  lA  oai  >r  -» 

<ccor-mm(^4■4rsl<^^•^-l^o^AlA 

rH  4  m  o»  ON 

lA  4  ^0  00  in 
-o  0*  oo  r-  o* 

o  o 

O     ON 

OO  P- 

AjoDiAaot^(N00004-tO>4<i:>044- 

4■a>^m<^^Aeocn 
iAiAmtn   4'4'-3'   lA 

o>r-OfNiooiAaj*A0040-oa> 

44iArf»tf\rf\4^444.A4tA44 

^O^0'-•^n£^^AFtr-^-mmr^^rgmONAJ 
(r)r-i^rf\r-r-A-p-,oooor-i^r-«ino 

lunujjuiuj  aSoiOAy 

uJ 

r-  r-  (M  CO 

o  «i  00  o  Ajvo  0*  oo 
4-  tn  AI  rg  4(n  en  4 

ff.(ApgtA-*mO(>f^iAOO«A(©0*0 

mm4-4-4^44-mm4-4'mmm4 

w  m  4  tn  4 
in  Gor-^  «  CD 

oo  r- 

NO    NO 

AjiArM<HFt4'inr-oiAiAa}mr<-mmpH 
r-in,oiA<««NONOtntrtNOiANONOiAiniA 

uinujjxouj  9Boj9Ay 

uJ 

0*  0*0»  80 
flO  flOCO  CO 

AI  m  tA  CD  ■A4A  CD   (^ 

-HOOOr-ff''-<<om44^mm4r- 

<0>OsO>OtAtAiAtAiniAiAiA<OiA^ 

Ov  ,0  ON  m  CD 
r-  o  ON  o  o 

Ai    .-1 
On   On 

Ftoortoa>or-r-tAAiF^aocDO>m%om 
ooNco-o<^oo^•flDOD^-o(^oo^-^-Ot* 

1 

M 

lOASI   DOS 

^ 

5 

rf\  oo  <NJ   m 

(A  if»  ^^    lA 
^  ^  ^    ^ 

o  oo  o 

4    OOD  O^    r^^  O    •-" 

«  AJ  o  to  Ai<h  <>  r- 
o  -<oo  -«o  o  ^ 
o  oo  o  oo  o  o 

m4             r^4rgmeo4--»rgff>,o,o 

0,00               ^OO0O»AAia»«O® 
oo            o  ^ -^ -H  -«  ^  -^  O  O -H  o 
oo            OOOOOOOOOOO 

oo   C>  4  oo  O 
4   lA  r-  O  lA 

-H  oo  -1  o 
o  oo  o  o 

fH  r- 
4  4 
O  O 

nO                     004^               (M-^AI         -f  -t 

00                     OOOa               ,-40N0N         0>Ft 
O                    OFtO              ^OO        Of^ 

o              ooo          ooo      oo 

0  uo!tot9 

^ 

S 

m  <n  so  « 
(^  o  o  o 
a>  o  o  o 

^  ^  ^  w  ^-r*  00  lA 

tn  »  c»  r^  so<n  AI  m 
o  oo  o  o«  ^  ^ 

O  O  O  O  O^  ff<    o 

Al-O               (DtAOD<OCO'OiAkA^(SiA 

A(-«           «oeo{>r-04oomtA^r- 
o  r,           ooo<^^-«OfM0^^^ 
o  o           o:30o^oooff'0'00 

p-  >A  ^  m  o 

O    «   AJ   ^   CO 
O^    *  Ai  lA   O 
r-    ON  0>   CD  On 

O   4 

CD  lA 
>   O 
On    O 

tnr-               OiACO               OOsOiAtAiAOD 

^Ft           r^coiA           o«o<o^coo 

QNf-               O^OO               FtONO,OOFt 
0*00             OnOO            oonoojoo 

(punoje)  uo!ioA9|9 

£ 

O  *  -H   tn 

r4  rsi^  CO 

4  o  ^  a>  ^4-  tD  o 
.H  ^  <n  tn  A44  nO  c^ 

'0Air».0Aj».O4  sn^g^slr^'AJ^{0 
mf-,0fl0^4^4   ^<NA|04'HCM 

4-  A       ^                m            ^  4  m 

^r-  ^  \e\  ^ 

O  F^  oo  ON  9> 

O   Ft  lA  CO  fH 

r-    r-l  AI   4^ 

r-  h- 

4   rf\ 
4   AI 

iAa>Omoo4'r»-04>OAjh-r-m»f>i'0 
r-ooo4AjmoNr-4'       ^  ^  r^  r^      inm 
4^FtAjm            Aiinm»A                 aj 
4  rf^                        m               4- 

1 

■o 

1 

< 
< 

CD 

< 

< 

ZUJ         V 

<  -J      a 
X  -1       UJ 

O-         X 

r>uj  o 

—  ^  _)  o 

ec  z  0  St 
-oo  o 

03  X  Z    Z 

Q 

z 
< 

<  UJ              to              < 

ii  o            —           >-  > 

Wl    <  UJ                      ^    _l  < 

<  q:  >-  3  q:  -Juj  uj  <t) 
_j  O  V-  O  ur  uj_j  o 

<  I  UJ  o:  —  Xc      o 
u  2  a  a  — »-  o  J 
Z  2  <  <  uiuj  «  D 
<  <  CD  CD  cDco  m  L* 

< 

-1 

z               ^ 

^                            -1  U.  X         -J               Z  UJ 
Z  <       <        <0^        3             t-_l»- 
<Z        Z3iOtD<        <<i-UJi^< 

a3<Q:z<       ujq:      a.>-~>ijj<H- 
o:^ui<'^J'MOuj       T  X.  ^  -t  o 

-Jl-ZZt-        X.     •UiZ-J<^ 
<30JD-0U0»-  I3<Z< 
U-OI-'">W  i^ZZW1ifl»n»-D>- 

< 
z  u. 

O  U. 

^sl   <    K          3 

-  1-  -Z  O 
(£  vO   ZO   -) 
<    O  UJiJl   ^   < 

<  ou  z  z 

-1  ID  -  O 

b.  CL  t-  a  > 

<  X  U 

■y>  *-  O 
Z  -  QC 

<  z 

^  -/)  UJ 

q:       j 

<  ^  ►- 

g^ 

U.  J 

<                                          -D                                     O  O 
ZQZ                      lOtOOC                                   <J}^  < 

a-JO          lujui              oa      — — -t 

OUJ        >-              U_IJ<        U.*-        ouooc 
U.—        ZD        <UJUJ>-         U.ZOOZZ< 
-  U.        <              UJ  OO  O  03  UJ  QC  UJ  <  <  Z 

_iy>au<Otozz<  z_JZuJ-Q:a 
<ao      wz      <<  X  <  <a  <  (O  Q  u.  u.  < 
uujxujuj/)i^          -/>_j      ao              — 

i^  i/>  3  a  Ul  Z  t/>  */)         i4i^  <J  £  Z  £  £  £ 

<  — -i3aooo^<uj<<<<<< 
£Oa3CDUJU.-i-uzOQe^NOu^<>)</)tO 

•< 


< 

E-< 

<: 

Q 

1-1 
t< « 
og 

•— '  a 
Ox 
O3 

O" 

< 
I— I 

o 


auji^suns  ajqissoj 

5? 

»r.  en  (^ 
r-  <D  r- 

nO 

<o 

NO 

0              On  0  (^                    -T 
m             m  CD  m                  r^ 

ON             0       m 
0             0       ■4- 

rg  nO  J-  tn 
m  r-  r-  0 

m       ON 

On           O) 

p-        tn  0  m 
r-       r-  p-  p- 

(iasuns  Oi  asuuns) 

0 

^  0  p^  00  -J 
-J  J^  •*  (^  ■* 

(SiO 

>; 

m* 

mfloONC^en^u-^^--HO•* 
sOsOmNDNO^O^ONO^^-NO 

0  f^J  r-  rg  On        m 
sD  ^0  nO  ^  m       h- 

r-  ON  r-  (N 
r-  <r  ^  .0 

0     O^ON 

%o  -J  m  -^  0  CD 
tn  tn  m  ^  J-  tn 

0   ■■ 

-D 

6 

z  - 

-    c 

Ol-B  ''<pno|3 

0 

■4^  4>  ^  <r>  .d- 

0  0 

::; 

»-i 

enr-»r^m.-<oo<n^r-^ 

*  nO  r-  "*  -a-      00 

ON     fNJ     ■*     nO 

.H  rgr-. 

m  «-<  tn  m  0  -t 

l-y  'Xpnop  Xitjoj 

lA 

^  ^  'O  fM  %o 

0  en 

CO 

T, 

enONrgenmONt-^rgom 

CO  r*  00  r-  r-      r- 

rg  cn  m  ^ 
^  rg  rt  rg 

CO  r^^ 

f*-  rg  On  0  <0  CM 

E-0  '•'oaiD 

CO  o»  c^  •*  ^ 

--4  CD 

0 

tn 

r-* 

m^0D(nmeNj4''*m^m 

ON  00  sO  0  0      ^o 

0  gj  rg  ^ 

rg  fg(7« 
(Nj  rg^ 

o»  <o  ON  .o  m  m 

-D 

C 

'e 

0 
u- 

aiDQ 

-* 

r^  0  sO  m 

CO    r-t 

+ 

nO 

nj 

r-pgONoen        r-teno-trsj 

+ 
O"  o«  ^  00  tn       tn 
^  ^  en  ^  .-H 

+   + 
in  tn  0  g> 

r-t    rt   fNJ   CM 

<f       ^ 

On  r^  r-  ON  00  p* 

uoijsajjo 

o^ 

tft  cri  3  Z 

en  tn  z 

en  z 

cn 

3 
Z 

lij^pguji/)        oo-*ONmrg 

lOfMtnZ                   (NrgrHCMrH 

m  in  r^  00  UJ       2 

nj          rH  r-l                z 

UJ  UJ  UJ  UJ 

3        i 

10 

s  CM  a:  UJ  I/)  r- 

(/)  rg  I/)  to        (\j 

paads 

6. 

00 

r^  (A  in  ^ 
en  w  ■*  ^ 

(M 

4- 
•* 

^cnc>rg'*       -tfcotnenON 
en  rg  fM  m  m        t^  rg  rg  rg  rg 

r-  On  tn  ON  m       ^ 
r-<  rg  rg  pg  rg       cn 

r-  0  0  On 
^  tn  tn  rg 

0     -a- 

tn       en 

cn  rg  rg  CO  rg  •* 
tn  rM  fNg  nj  rg  CM 

uoipajip  4UDt|ns9}i 

0 

m  ^  sO  a^ 

CM  C\J 

cn 

CNJ 

en 

njocncn       rgmr-cneM 

CD  o«  o«  r-  r-       t" 

«  nO  m  sO 
tn 

^       tn 

en       fM 

fM  ON  ON  r-  ^ 

CM   ^   ^   r^   CM 

paads  |uD||ftsaa 

d. 

i 

0 

• 
0 

in  ^  On  0 

eM  0  rg  cNj 

m  0 
m  en 

m 

omoDO)        ■*ONcn^e\j 
rgrgrg.0        ^--Hrgrgcn 

^  m  m  rg  m       tn 
rg  m  r^  n  CM       rg 

tn  -o  r^  tn 
0  ^  cMtn 

CD          On 

CM         J- 

0  cn  <r  ^  ctn 
og  cn  rj  ^  rg 

c 
,g 

0 

.r 
g. 

0. 

0 
Tn 

i 

c 

punoj6  uo 
mdap  Luniucxow 

c 

0 

00000 

0  0 

0 

0 

00000000000 

0000000 

0000 

0  00 

000000 

ptOi 

c 

0 
0 

00000 

00000 

0  0 
0  0 

0 
0 

0 

0 

00000000000 
00000000000 

0000000 

0000000 

0000 
0000 

0  00 
0  00 

000000 

000000 

■5  s. 

1^ 

SLUjotsjapunt^i  qtjM 

0 

CM  CO  CD  CO 

*o  m 

■0 

•" 

.H^-mr-o       inr-ONONO 
pH^^rH-*       r^^       rg^ 

o«  m  CD  0  r~-       CO 

0000 

0       cn 

<N  rg  f-  4  -t 

ajouj  JO  ijsui  10' 

0 

-Men  0  r-  o- 

0  CO 

00 

0 

r-mmoNONONi^ONrgor- 

rg  *  0  <*  ^  rg  nO 

0  nO  tM  tn 
tn       »H  ^ 

0  om 

■0  cn  tn  r-  nO  m 

sjnoq  ^j  ui  isaioajQ 

_c 

0 
0 

0 

r-  ^  en  cN  <N 
p^  0  in  sO  CD 

00000 

On  tn 

^  en 

0  *N 

NO 

ON 

sO 

• 
rg 

cnenmmocDONrgoOO 
'^-«h-o^'-tf*^rgr-rHj- 

^^rgen^rg^rgr^enrg 

m  0  CD  rg  r-  CM  On 
0  r-  (>  r-  nD  m  <*■ 

tn  rH  ^  0  rg  tn  ^ 

^  m  tn  ^ 

^  0  CM  rg 

m  0  0  0 

0 
0 

rg  r-  fg  rg  f^  r- 
tn  rg  o»  sO  '-«  «o 

0  0  0  0  rg  0 

jDiujou  Luoj^  ajntJDdd(;] 

£ 

0 

0 

0 

en  csi  ON  ON  p* 
en  CM  4-  rH  (M 

00000 

1     1     1 

ON    On 

e\J  0 
1     1 

1 

0 

tnent-HmcocONoenm-tfr-i 
r^O-^rgo^,orgoN0O 

r-enrHCDnjOrgoeNjen^ 

III            1 

(^  fM  ,-1  «-^  0  o«  <-» 
rg  m  o>  h-  r^  m  r* 

fM  rg  0  rH  rg  en  tn 

1 

m  OD  ^  cn 
0  r*-  tn  nO 

0  0  0  w 
1         1 

nO  en^ 

0  00 
1     1    I 

m  0  m  fn  »o  0 
tn  r-  0  m  0  0 

rg  fM  rg  ^  0  rg 
1      1     1      1     1     1 

|Di01 

C 

0 
0 

0 

^  (S  On    CD  CD 
en  en  r-  00  in 

^  rg  0  0  -H 

^0  rg 
sO  tn 

rsi 

eo 

o> 

r-OONomo-nr-coecm 
moN(r3mrggD.4-P*-*<-«r- 

nj  fM  0  cn  <©  m  en 
o>  r-i  00  ON  00  tn  cn 

m  >0  ^  rg  sO  r-  0 

0  ^  r-<  cn 
m  rH  r*  CO 

1^  0  0  0 

4 
0 

in  ^  -.  0  rg  4 
r-  m  r^  0  00  rH 

0  0  ^  rg  (M  rg 

X4!P 

tuni^  dAi40|aj  aOojaAv 

^ 

•4- 

ON  0  -o  r- 
in  «n  en  J- 

<t  rg 

r- 

ON 

eocoerr-       h-f^oo^-h- 

no  ON  fM  r-  On      0 
r-  r^  00  r-  r-       to 

^  rg  oen 
00  .0  p*  r- 

0       rg 

cn        tn 

tn  nj  ^  ^  en 
■C  ^  t~  t^  T^ 

V 
3 
0 

a 
E 

tUjod   MSp  d60J9AV 

ul 

0 

lA 

rH  0    sO   -* 

mm  -*  in 

•0 

vO 

(N>ftn.o        (Nrgen^en 

*0  f-   00   eC    CD           »H 

nO  0  nO  nO  nO      r*- 

on  r^  f-  0 
0  nO  nO  r- 

|N-                     h- 

0  0  tn  rg  ^ 
nO  nO  ^o  -o  >o 

AAO|aq  JO   J   ZE    uiw 

0 

00000 

0  0 

0 

0 

00000000000 

0000000 

0000 

0    0   rH 

000000 

aAOqo  JO  'd^Od  '""W 

0 

0  -i)in  ^  rt 

rH  rj  (\J 

--<  ■» 

- 

•* 

rgr-^<^moN^'^-^en^eooN 

sD  cn  CO  O-  CM  nO  CO 

0  CD  rg  0 

rg 

in  tn  1^ 

*  M  cn  4  ^  CM 

SIDQ 

•* 

+           + 

rH    *   .0    --H    in 

fVJ   CNJ 

I^ 

+ 

CO 

+        + 
or-or-NOrgor^r^r^pH 
enrgcnrgcsi^mojCMrgrsi 

+ 
On  (M  ■*  m  m  ^  nO 
rg  rg  rg  rg  rg  fM  rg 

+       + 

On   On    On   ^ 

rg       rg 

^  On   rH 

rg  tn 

+  +       + 

^  cn  tn  cncn  rg 
CM  rg  rg  CM  rsi 

45aMO-] 

.-• 

in 

en  (Nj^  r-  ^ 
*  mm  m  m 

03   <t 

^ 

CD 

0'eortg3me>cnoN^cocD 
NONor-Noi^^or--NO^.ONO 

00  CO  m  CO  <o  m  g3 
m  m  m  m  m  m  sO 

h-  cn  tn  rg 
nO  P*  nO  h- 

tn  <r  rg 
-*  <^  cn 

*  tn  CO  (N  *0  <D 
gD  m  m  m  m  ^ 

StDO 

+ 

+ 
CNJ  COCD  nO  CD 

m  ^ 

m 

+ 

m 
rg 

+            +  +       +  +  + 
r-<orgrga>.M<fOp-t«ocn 
rvjr-frg             rgeN^rgcNjfNj 

+  +       + 

ON  o>  o>  r-  0  o>  ON 

(M  rg       >-t 

+        + 

p*  h-  CD  0 
pg  rg       -h 

tn  tn  fM 
rg  rg 

+        + 

On    0   0  wO    rH 

4S3H6IH 

ul 

•* 
0 

On  *0  0  en  ,» 
<0  ON  0  0  0 

On   On 

o> 

o« 

rg4-rgr^rHfr,<nm*ofNj^ 

tf^  ^  cn  tn  ^  ,»  tn 

On   On    ON   C^    <^  ON   On 

r-  nj  fM  ,0 
OD  On  On  00 

p-  tn  ^ 
000 

CO  0  en  ^0  0 

On   On   0»   ON  O-   O- 

pujjou  ujoj^  ajnjjDdaQ 

ul 

0 

ON     0    *     0     >* 

fsj  ^nj  J-  -a- 

0   ^ 

'^ 

rg 

0 

t 

pgtnmr-ien.-erg'OON^^ 

^OO^-HrH^OOp^^ 

1    1    1    1        1        1    r    1    t 

00  ^  0-  r-  rg  ON  r-t 
rg  nj  cn  rg  ^  rg  rg 
t     1    t     1     1     1    ) 

■4'  CD  m  ■<) 
0  tn  0  .-< 

m  fM  4- 
000 

>0  -O  ^  •-)  CM  00 

^  rg  rH  0  ^  0 
t                      1      1 

36ojaAV 

,- 

o 

On  rvjON  in  0 

m  0  e<^  ON  On 
nO  r-  r-  r--  r^ 

r~  r~ 

4- 

^0 

enj-rjiNO-oomrgrgoj^ 
Ooe\j^j>OfnfMOQ'-< 

rg  ^  m  0  ^  m  0> 

0  ^  ^  CD  r-  in  <D 
r-  r*  f-  r*  r^  r-  ^- 

rsi  rg  in  0 
^  en  o<  0 

P-   00  f-  CD 

-*  ON  m 

(NJ  ^  0 
p-  r-  r- 

tn  On  en  p-  ph  p- 

OD  <n  m  tn  en  p^ 
1^  p*  p-  p-  p-  p^ 

Lunujiuiuj  s6oj3AY 

ul 

^D 

0   C-  O-   'T  nO 

m  mm  0  ^ 

-0     NO 

nO 

nO 

^mmen-Mcnr^cni-tcn^ 
c-r-r-r-cDr*-r-r-r-r*r- 

0  r-  r^  On  r^  ^  rg 
<o  no  no  no  «  ^  r. 

On  0  •-<  m 
nO  r*  p-  r- 

m  sO  CM 
m  m  m 

c^  ^  0  en  tn  .-( 
nO  0  nO  >o  >o  nO 

uinuiixoui  36ojdAV 

ul 

0^ 

e\j  <r  ON  m  fNj 

CD    CO  CO    On    On 

en  m 

^ 

nO 

f^eoooONO-Or^ooNON 

CDeo<7NO>eEex)ONONONeDeo 

•0  m  -o  r-  CO  r-  nO 

^  0  CD  m 
to  (>  oc  00 

0  p^  0 

ON    CD    On 

«  ^  m  m  *  tn 

CD  CD  CO  00  CO  CD 

3 

|3Aa|  oas 

5 

«J3 
0 

r-  -t  0  On 
en-H  0  0 
0000 

00  00 
m  ^ 
0  0 

0 

On 
0 

cDON-org        lA^-nr-oo 
ir\  -^  ir\  -t       ^min^4^ 
0000        00000 

cn  tn  0        rg       O 
nO  ^O  "O         nO        >o 
000       0       0 

^  p-  4-  rg 
0  m  m  r- 
0000 

p-      0 

0        rg 
0        0 

tn  ^  (D  (NJ  «o 
>o  10  m  >o  m 
00000 

0  uojiot^ 

-d 
5 

CO 
0 

rg  «oD  0  rH 
0   -*f-   "N  nO 

r-  ^tn  m  m 
r^  00  00  (o  CO 

fNj  in 

m  CO 
-t  0 

0  0 

en 
0 

0 

sONOOm         rgtNio^rM 
^^--Jen        ^f^rg^-^t 
0000        00000 

CD    ^  <0   0    ^          CM 

r-  0  0  rg  m        4- 
«  oj  .-»  0  0         -H 
ON  0-    D   0  0          D 

O-  PNJ  rM  rg 
4  m  tn  rg 
0000 

0            ON 

tn        rg 
-1        ^ 
OS         00 

fM  rg  ^O  0  rg 
rj  J-  J-  eg  On 

On    C>    0«   On    00 
0    On   On   On    O* 

(punoj6)  uo!|DAa|3 

iZ 

<M 

0  men  tn  -t 
en  <r  00  -J  oD 
m  ^rg  CD  ^ 
h-  om  -*  -t 

-* 

0 

fn^mo^r-Jr-eomoNm 

fM  0  nO  m  ^  r-  g> 
0  -*  tn  to  m  tn  ^ 
tD  0  ^  cn  tn  gj 

p^  p-  CD  in 
rg        J'  0 

a)  cn  4- 
m  r-^  m 
CO  -*   4- 
>l  ^  -» 

4    SO   P-   tM   CM    ■* 

pH  Ln  0  CO  m  PM 
tn  .0  nO  m  0  r*- 

1 
1 

0 

z 

0 

_ 
< 

0 

0 

z      z 

-      0 

d:       — 
0       a       1- 
0       </)        u 

<              z 

Q:        0       O 
0  <  0        -) 

0  0  auj  0  -1 
u  r  o>  ZD 

<  _JZ   <  UJ 
-1  OuJ  tt  o 

<  uo  0  a. 

-J  0: 
UJ  0  Q 

z  a.  CL 
^  Ul  0 

—  a 
a:  < 

0  r 

a  z 

<  0 

<  0 

-J  z 

UJ  — 
OS 

-J 
3 

< 

CD 

U 
0 

u  a 
< 
u. 
0  -1 

1-  < 
^  z 

Q  I 
-0 
< 

5 

X                                             < 

<    U         UJ                                         UJ 
-1   <          _l                            UJ         CD 
<  0   UJ  U)  _i         Z>                UJ 

0  ^  CD  q:  -•                     1^       z 
—  —       uj>f-o            yi       _( 
q;i<>Z'^z       o<       < 
ouzi:ouj<      ox      Q. 

_I<0        i/13_J-Z<< 
U._lh-i-iJ         UJZ<-IQ.K- 

ti<o<iu<-a<<uj 

< 

0                  lO             X 
q:       <  <  3            < 
0  ^  1-  •-  tn          z 
Ul  z  z  no  s:  z      z 

J)UJ<DDOUJ< 

X  J  0  -1  u  r  > 

►-  ►-  3  0  <  0  < 

<  <  <  u  s  a  ^ 

-         3 

<  -1  — 

<  -»  J  UJ 
I   0  0  =)   3 

-1  Z  X  X 
-  0  <   - 
I    I  ^    -1 

0    z3 

I        0  -1 

<          1-   UJ 
0  UJ  ^  f- 

-  ^  -  « 

—  I  u 

OuJ  0 

m  _i  0. 

UJ  >- 
tr  < 

10       10 

0      0  ^ 

z                       0 

-  D  0  0           a 
-1      0  0  uj<  0 
-1  o<  <  z  -  u. 

—  a  u  0  — cr  i^ 
-  -  -  _io  u 

<  I  X  0  UJ  0 

u  u  u  2:  Q.  a 

aumsuns  a|qjSSO(j 

iS 

nO 

O  lA  f^ 
CO  <S  (^ 

>0       en 

^  o      ^  to 

o 

eo 

nO 

•C 

enr*  * 
f-  r-  o 

tn      o       r-       4^  %o      -H 

r-      r-       r-       i^  r-       r- 

(lasuns  oi  asjjuns) 
sl^^ua^  'J9A03  X>is 

-t 

CO  r*  -a-  ec 
(*>  ro  m  en 

tn  o  •*  0^  ^ 
^  -»  ^  en  ^ 

f^  >o  03  in  ^ 
in  lA  ^  in  4- 

in  r-t  oo 
^  -a-  en 

O  en   O  CM 

in  in  in  4- 

f^  in 

O 

CO   CM<> 

-»  -o  •* 

O      g)»-4iAr-ofMg)p- 
-*       (ntnentntn^pg^ 

>. 

0   ■* 

TJ 

"o 
6 

Z  " 

3 

s  f 

-     C 

i  3 

01-8  '-(pnoo 

r- 

^  »n  m  -9- 

r*  4^  r-  m  ^o 

o  rg  o  -^  GO 

^sO  -t 

00  ^  r^  ^ 

lA  O 

O 

in  ^  m 

-*       4-^cn<4^iAinrgco 

/-^  'Xpnop  ^itjoj 

co 

CD  r^  o  CO 

o»  (M  0*  o  a* 

o  o  r-  o  0* 

en(>  o 

*  in  tn  o 

^  <-H   r-i  iH 

4-  <M 

OO 

rH           •-< 

Ai      rHr-oooocnsoo 

t-0  'JD»D 

nO 

Q«  (>  00  o> 

in  in  in  ^  ^ 

f^  o*  ^  o  * 

pg  vo  r^ 

Oi  O  pH  lA 

rH    rH   rH 

pg  (^ 

2 

O   COCO 

m      <oocof^(Dtni-itn 

C 

E 

1 

0 

aiOQ 

a> 

a>  r*  o«  r- 

(>  CO         o  o 

CT»  c^  <^  ff"  ^o 
(M  nj  pg 

0*  Ov  Oi 

r-    r-(   f-    ^ 

(^ 

(D 

+ 

lA  Ch   O  ^ 

+                              + 

lAcor-tor^r-eor^h-r* 

uoipajiQ 

1 

2  >  Z  N 

Z                (N 

1/1  i/>  ao  z  iJO 

rH  rg  3 
cn  ^  Z 

pg  CD  <n  pg 
en  p^  m  rg 

2 
Z 

2 

3  3  UJO 
t/>  z  */>  tn 

3003nO3   <tZ2rg3 
i/irgt/)rg       rg       i/)rgi/) 

peads 

Q. 

en 

>0  cn  0  <-! 
*M  cy  rg  eg 

o  CT>       in  m 

CM  <\J         ^  fM 

o*  cn  r-t  4"  o^ 

Aj  tn  cn  <M  (M 

00  lA  en 
pg  rg  en 

tn  «  rg  o 

rg  -H  *  pg 

pg 

Oi 

lArH  cnin 
tn  tn  pgpg 

eo<->iniApg%og>ootnr<- 
•-imcMPgcn  pgrgrgcNtrg 

uoifsojip  4uoi|ns9y 

■*  ■*  *0  tn 

(M   »H   fSI 

CO  ^      m  rt 

tn  <o  lA  en  lA 

iH   .H   .H   <-!   r-4 

r-  0^  h- 

r-  o  i>  ^ 

pg 

rg 

pg       rg 

inmm.^'cnin.^-       4-r- 
pgpgpgrgpgrgrg       c^rg 

peads  tuoi|nsat) 

Q. 

2 

r- 

rsi  •»  .n  O 

rH  fM  o  t*i 

(-SJ  tn       tf>  (n 

o»  *n  o  tn  in 
in  r-  f^  en  in 

^  ^  m 
o  -H  :> 

O*  lA  CNJ  lA 
-H  pg  rH  cn 

<o 

•* 

Oi         CO 
lA          lA 

NNOcncomtn^       ^oo 
enrgtntn^^^*       ^en 

1 

■5. 

i 

1 

1 

punoj6  uo 
i^ldap  ujniujXDW 

_C 

3 

o  o  o  o 

o  o  o  o 

o  o  o  o  o 

o  o  o 

o  O  O  O 

o  o 

O 

O  O   OO 

o      00:300000 

|D)01 

£ 

o 

o 

o  o  oo 
o  o  o  o 

o  o  o  o  o 
o  o  o  o  o 

O  O  OO  O 
O  O  OO  O 

o  o  o 
o  o  o 

O  O  OO 
O  O   O  O 

O  o 
o  o 

o 

o 

O  O  OO 

OO  oo 

ooo  ooooooo 
oooooooooo 

sujjotsjapunm  miM 

- 

■^-•"^ 

•O   ^         lA  00 

^  oir-  *  ^ 

^  ■»  en 

1^  f^  »o  en 

en 

g} 

tn  no  CO 

oo-*iAtnog)pg       r^g) 

ajoiu  JO  i^^uj  iQ' 

-o 

tA  (T,  r-  m 

<n   1*-   rH   ^   ,0 

o  ^  o  sO  r- 

r^  >o  to 

rH  r-  ^  ^ 

lA  O 

o 

r-  CO  oo  tv» 

o^iAiAsorj  -*rgr-rgo 

SjnOl)  ^3   U;  )S81D3JQ 

C 

3 

CO  O   ^   O 
r^  (*i  en  OJ 

^  O  PJ  O 

o  00  in  J- 
CO  o  in  fM 

O  O  fNJ  o 

•*  r-  o  o  0* 

■*  <>  r-  -*  ^ 

r-t   -H   O  O   O 

CO  4-  pg 
^  o  r- 

^    rSI    rH 

o  r-  %o  (O 

■4-  •*  o  pg 

^  r^  cn  o 

•»  -t 

3 

tn  o>  rg  *o 

r-  4-  lA  tf\ 
o  o  o-^ 

4eocno»GOrg^r-ioo 
O'O-tfMO    J--Hf\lrHrg 

O'HO   oo   OOOO'-f 

jOLUJOU   UJOJ^  3Jn4JDd«Q 

6 

o 

J- 

o 

.0    f\(    ir«     r^ 

-t  .o  O  -^ 
^  (NJ  o  m 

1    1     1     1 

-^  ^  in  in  oo 

(M   oo  ^  <N   CO 
O   r^  (n  fn  <M 

cn  in  o  pg  o 
(M  oo  in  ^  CO 

o  ^  o  cn  ^ 

in  lA  CO 
^  r-  o 

O  (N  o 

rg  (n  vO  lA 
in  CO  ^  O 

^  <N  pg  (M 

1     t          1 

lA  pg 
O  o 

00 

cn 

in  p-  o  o 
r-  r-  o  o* 

^  -t  rgo 

cn    ooo    AJ    g>    CNJ   GO   O   O   r^ 

lAj-r-r-incoooiAoop- 
OOrHrgrg^rgpgAJO 

ptOi 

_d 

C4 

r-.   (M   (O    ^ 

o*  -t  o  -^ 

--<  O  tM   o 

CN  m  CO  -^  -tf 
oo  o)  o  o»  in 

tn  ^  o  in  o 

«  ^  <o  r*-  r- 
tn  rg  r-  aa  o 

m  ^  -«  o  ^ 

lA    ^£^   lA 

^  Oi  nD 

^  r-  o  o 
r^  o»  00  lA 

m  <-<  h-  o 

pg  O 

o  pg 

-*■  pg 

to 

o  c^  pg  -* 
tn  CO  nO  cn 

rg  rH  ^m 

og)•og^-*lAp^fnrHeo 

lA-*0-*-HCDr-linr-«-^ 

pgrg^oooooopg 

-^tlp 

uinij  aA{tD|aj  aSojaAy 

a» 

r-  ,or*  r- 

C>    sO          CO  fNJ 

^  <n  o  ^  ^ 
r^  %o  o  i^  %o 

0>    lA    ^ 

*o  gj  h- 

o  r-  -«  f^ 
CO  r-  CO  lA 

-3- 

>o 

gj        tn 

r-sOvor-^r-o      r-A- 

£ 

1 
J 

jUjod  Map  36ojaAV 

uJ 

4-   O*  m   f\i 

cn  rsi        ^o  o 

^  rg  r-  tn  m 

^    ,0   lA   *0   -C 

rg  ^  en 

<J    ^    sO 

r^  r-  r-  o 

gj 

s 

O         sO 

flO(>oa'r-o*o       og> 
lAiAg^iAinino       >OtA 

"5  5. 

1^ 

MO|aq  JO  J^ZE  -uiw 

o 

o  oo  o 

o  o  o  o  o 

o  o  o  o  o 

o  o  o 

ooo  o 

o  o 

o 

o  o  o  o 

oooooooooo 

aAoqo  JO  •J„06  '"DW 

(M 

r-  rtO  oj 

r-i 

o  ^  nt  en  <n 

o  r^  pg  h-  o 

en  «n  4- 

o  r-  *  <^ 

CM  eg  ^  pg 

o  ^ 

o 

pg  ■»  o  o 

(npgtnrHoooo^ooo 

r-« 

aiDQ 

P>J 

+ 

+ 
fg  en  CM  ^  en 

(N   (M           r-t   (SI 

+ 

en  ^  in  rH  o 
f-*  .-1       »-* 

+ 
en  ^  eg 

4- 
o  o  o  ^ 

pgrg 
rg  Aj 

00 

r^  r^  pg  r- 
pg  pg  pg  rg 

+ 

O-H^rnrg^^^rHO 
rgAjfNPgrgtMcvjrgrgrg 

tSOMO-) 

uJ 

S 

>0  O  m  oj 
m  in  tn  in 

lA  «  CM  r-  in 

O  ^  ■*  lAO 

>o  tO  tn  in  %o 

lA  r-  CO 

gj  gj  nO  r^ 
nO  sO  >o  >o 

o  gs 
*  -* 

lA 

as  ^  nO  CD 
*  m  *  ^ 

fMOO-»'OOpgOO<> 

4-iAiA4-4''t'*-*in»n 

StDQ 

+ 

(n 

+ 
CT»  o  m  o 

+ 

^  «  o>  %0  « 

+  + 
oo  eg  (M  CD  en 

+ 

^  O    On 

cn 

+ 
Of^  o  o 

+ 
tn  cn 

o 

+        + 
rH  m  in  r^ 
tn  rg  rg  r> 

+                + 
eno-*oo-*ooor- 

rgcncMcntnrgentnen—i 

(sa^eiH 

ul 

o 

0^ 

in  mov  o 

0^  rg  <-<  rsj  rg 

CO  <>  (>  o»  0* 

^  o  m  (MA 
o  O  O  Ch  o 

pg  f-(  tn 
c^  a»  a* 

lA  «A^  in 

0.  o»  Ov  o 

r-  rg 
00  o^ 

-» 
o 

rH  cn  ^  *0 

o^  o>  to  to 

r4<-«tMOpgtDiAiAr>^ 

OvO'O.O'O^OOOvaiflDCO 

jOLujou  ujoj^  ajn^jodaQ 

ul 

1 

P^   CMO   O 
1            1 

4"  'O  eg  in  ,H 
^  o  ^  ^  -• 
1              1    1 

-H  cn  ^  o»  o* 
en  o  O  rg  ^ 
II         II 

^  en  in 

O   ^  ft 

1    1    I 

lA  en  CO  in 
^O  rg  o 
1     1     t 

*  in 

•H  4- 

^ 

to  yC  t-t  >"» 
•     •      •     « 

pg  pg  rH  rg 

h-f-acnmr-O'^oO'^r^ 
cnrHniOr^rgrgiArH^ 

aBojdAv 

u^ 

O 

>o  r^  r-  o 

^  (1^  (M  m 
r-  r-  r-  r- 

fg  r-  P-  .o  >o 

en  -J  -■  (n  o 
r-  r-  r-  r-  r- 

C^  0>  ^  lA  <> 

n  oo  in  lA  03 
r-  r-  r-  r-  I*- 

o  r-  r- 

V  J-  -» 
r*  r-  h- 

c^  o«  <-<  en 

O  -H  O   >f 
CO  CO  <D  CO 

O  tn 

-y  — « 
g>  r- 

^0 

pg  tn  CM  ^ 

rg  ^  (>  O 
r-  r-  sO  f- 

fMOirHr^^4-oooor-r- 
eocnmopgoOpgO'-'in 

ujnujiujuj  afiojaAy 

uJ 

cn  lA  o  tn  eo 
o  g>  o  ^  in 

in  (C  en  in  oc 

O  '■O  nO  4  « 

en  ^  -a- 

%0  <£  <0 

rg  en  r^  pg 
r-  r*  f^  r- 

^  rg 
lA  sO 

pg  ^  pg  »H 
<o  <o  g>>o 

lAj-rgo^O'^oO'^-H^ 
iAg)>oiAiAiAing)iOin 

uiniuixouj  a6ojaAy 

u.' 

CO 

r^  *  •*  -t 
00  CD  eo  CO 

^  in  en  ^  (n 
CD  CO  0t>  CO  <D 

r-  o  r-  nOO 

CO  Oi  CO  <D  Oi 

lA  lA  lA 

OO    GO  CO 

(^  Ch  oo  9> 

r-  CO 

CO 

rg  tn  r-  o 

00  (S  t^  CO 

r^p^^rginrgr-.Mfgco 
COCOO^QOtDCOtDCDCOr- 

3 

|aA9|  oes 

^ 

5 

o 

O   O  C^   f\j 
«  h-  >0  <0 
O  O  O  O 

CO         rg  r- 

ie\       ^  in 
o       o  o 

m  m  r-  4^  (n 
(n  fsi  .-<  *  <n 
o  o  o  oo 

o  o  o 
,o  gj  in 
o  o  o 

OOtnO  ^ 
tn  en  ^  tn 

^  p4  <-l  <-* 
O  O  O  O 

en 

o 

o 
o 

•t       in 

.-1             rH 

o      o 

O        COCOO^Or-t        %oo 
in       iAiAa^g)g>       ia^ 
o       ooooo       oo 

0     UOflDtS 

^ 

5 

O  mco  O) 

w  r-  h-  CO 
O  CO  oo   D 

o  <>o  O 

r-  r-  en  ^ 

-H  r-  in  4- 
(»  f-  r-  CO 
a>  <>  o»  a* 

r-  CO  m  ^  oo 

^  fn  eo  en  ^ 
O  (N  CO  CO  o 
Ov  0<  CO  O-  <> 

CO   -1  NO 

lA  rg  CO 
00   CO  <7< 
o  O*  (> 

pgpgpg  * 
rHpgen  ^ 

^-^  rH   o 
OO  O  O 

0^    rH 
(O    rH 

o>  o 

lA 

o 

in       r- 

cn       ON 
-^       »*- 
o      a> 

rg        rg^n^^aj       o^  to 

o       pgcor-^4-       pgr* 
cr       (>tocDf^eo       c>eo 

<yv         0*OtQt0*O>         0>0v 

(punoj6)  uojtOA9|3 

uZ 

CO 

OO  ao*  r- 

en  r- 1^  r- 

rg  CO  "O  lA  CO 
a>  tn  lA  ov  sO 

,0  ff*   O  O  CO 

O  esi  4-  -O  ^ 
r-  CO  in  r-  pg 
^  in  lO  CO  en 

O  g)  f- 
,0  sO  P- 
00  o*  -* 

4-ff.  ^  * 

.o          in 
pg 

rg  ^ 
g> 

CO 

•* 

<>  in  en  *o 
rg  '-4  ^  (S 

o»<^tnr^^<^,Hr-ln.M 
©r^cnp-oD^^r-rgcM 
^OsO<o^-^•— loog^oh- 

c 

1 

a 
£ 

0 

Si 

o 

Z 

-1 

o 

_j 

z 

o. 

I/) 

<  UJ  lU  -I  o 

Z  _l  zo  z 

<  _i  >  a.  uj 

-  -   <  <   £0 
Q  >    *  Z 

z  Ji      <  r 

>  o  z  o 

UJ   U.  ^   I/) 

Z  »!          >- 
O  UJ       •- 

<  O  —  UJ  u  o 
»   Z  O  D         _» 

O  —  X  o  X  a: 

a:  -0  ID  o  ♦- 

D  UJ  D  -^  < 

ai  Q  O  i/>  3 

1^  <.- 

<  «  —    Q 

^  o  u  z      < 
z  ce       <  <•- 

<  O  Ul   J  i^  — 
^  U  O   O  UJI 

z  o  o  a  ^ 
oo  o  O- 
VJO  Ot-  I 

•U                UJ 

U  Z  Z  -1 
3  O  O  -1 

UJ  2  Z  ^ 

>    X  D 

O  UJ  o 
U   -1  -I 

<      i/i 

ZUJUJ  ^ 
<0  -JZ  fr- 

*0  O  <  UJ  o 

—  q:  T  J  a. 

=>        U  Q£   UJ 

oz      o  > 

_iO  UJ      viJ 

»-  1^  «  a 

<  <  UJ  z 

to  JZ  lO 

UJ        o 
Z3  Z 

-o  < 

<(D  -) 

X  -►- 

o 

z 

<  UJ 

-1  a 

J-  o 

a  X 

<  - 

X  - 

< 

UJ  ^ 
</>  CD 
D  O 

I 

<  -1          UJUJ 

</»  r  r  u*/) 

<  OOuj 
X  UJ  1-  ►-  U 

o  lO  za: 
-I  o  <o 

CD   CD  Z  X 

S 

Ul                                   Ul 

>-              UJ                   0£ 
<         in  i/                   < 

Z              ■«         Q  <        3         X 
<                         —  -1 

0  X      a          Ul      UJ 

—                       <  Z       t-  Zy~ 

1  ►-►-         ttOOi-Oi/) 
U<— —            »-ZulC> 
-Z  OOi-  QI-Oui- 

rujctoc  zzowiOi^J 
_iiijuj_ia:o<<D< 

<QQU.OI_JXXiO 

g 
< 


< 
< 

Q 

<J    CO 

Ol 

•— •  S 
Ox 

OB 

E-H 

< 
I— I 

o 


au^suns  ajqjssoj 

s? 

O       in 

CO           CD 

O 

so  oo       o  tn 
1^  o      r-  r- 

o^       pg  tn  o            o 

oo         O*  0»  ff"                ff- 

•C        ^00         o 
^       1^  r-       (D 

in  pgoo   -» 

r-    On  On    On 

O   4^ 

r-  pg 

O            tn 

p-       o> 

4 
•O 

(tasuns  Oi  asuuns) 

^  nO  <n  o  r- 
<j   J'  en  ^  (N 

O  tn 
<r  tn 

m  >o  u^  00  00 
»n  ^  ^  <»■  (^ 

in  o  in  en  ^  f^        en 
pg  pg  pg  pg  rg  IN         rg 

ON   O  ^  00  O  J%  00 
4  in  J-  ^  ^  tn  <M 

^  fNjpg  in 

4-   to 

pg        00  o 

tn  o 
4-  in 

p- 

No.  of  days 

(sunrise  to 

sunset) 

0[-Q'Apnoo 

in  00  r^  tr^  rsi 

o  a> 

pgo*  h-  r-  -* 

<n  <n  pg  <n  tn  rH       pg 

00  On  00  r^  o  CM  rg 

*  O^  -H 

pg 

en       p-  ON 

flOf- 

:: 

l;^  'Xpnop  X|iiDd 

(O  o  o*  o  »o 

en  pg 

O  <o  pg  pg  ^0 

r-  ^  m  ift  CO  ■-<       %0 

r-t  ON  ffl  pg  1^  o  o 

4-    On  ^    nD 

m  ^ 

r-       CM  pg 

eo  tn 

o 

e-0  'JD»D 

m  en  O  *£>  en 
^  w  rg  ^  <N 

O  o 

a  ^  pg  (M  ff- 

^  fsi  ^  en  o  o»       en 
rg  pg  pg  pg  PJ  rH        nj 

(N  en  m  pg  ^  0«  ON 

tn  m  o  •* 
r^  fNjrg  pg 

nj^ 

^       rg  o 

m    rH 

o 

C 

i 

1 

£ 
S 

aiDQ 

r-  r-  nO  CD 

CO  oo 

(Jv  (y.    (n  On   i-t 
-t          CM 

^  -C  eo  in  in  in       ^ 

ffi  pg      oo  r-  <^  £^ 
pg  ^                 rg  fg 

P-  CO  ■*  O 

On    On 

+        + 

O  O   O  P- 

pj  ^  eNj  ^ 

tN         >- 

CO 

uojpajjC] 

X  «  X  o 

pg       r> 

UJ  <t 

z  ^ 

3  3  <0  3  3 

Z  10  ^       z 

3  O  S  2  3  en        3 
Z  en  irtz        M 

ON  in        3  3  •*  lO 
^            ZZ  nj 

UJ  UJ  3  UJ 
Z  10        *0 

3  3 

4-   3   4-   3 

en  z 

UJ        3 

*o 

3 
lO 

paads 

d 
5 

O  tA  in  r4 
4-  c\J  <<H  (<^ 

O  CO 

O  ^O  r^  ^   %0 

<<i  pg  pg  nj  rvt 

o  fsi  »-i  en  r-  in       ^ 

en  en  J-  *  en  pg       en 

ON  o       ^  ^  0«  ^ 
pg  .»       en  en  rg  <n 

^  pg  O  m 

en  en  en  -» 

p-  p- 

pg  0» 

rg  en  pg  (NI 

en       00 
^       rg 

nO 

tn 

uojt^ajip  tuDtinsa^i 

c<^  rg  rg  1-4 

fsj  pa  f\l  rg 

o  o 

<n  4-  in  ^  tn 

rt  ^   ^   ,pH   ^ 

<no4-^t^^(n<-* 

pgtHpgpgpgpgf-t(n 

p-            •«-  o  pg 

O   ^On  P- 

pg  CM  pni  pg 

r- 

en        en 
rg       rg 

nj 

tn 
rg 

p«sds  (uoiinssji 

d 

O  4  (*>  ^ 
<»■  c*\  If.  tn 

^  tn 

•    • 

00  >A  in  o  --• 

pg  en  rsi  pg  4- 

lOf^eo^omr^o 
^r-4^*tnpgoen 

en           CO  tn  f^ 

O            in  ■*  in 

r-  O  in  «o 
in  -*  fsi  ^ 

*^ 

nO            nO 

4-          4- 

o 

o 
pj 

c 

_0 
0 

% 

a. 

1 
to 

1 

c 

punoj6  uo 
ijldap  luntujXDw 

£ 

o  o  o  c  o 

o  o 

O  O        O  O 

o  o  o  o  o  o       o 

O   O  O  3  O  O  O 

O  O   O  O 

o  o 

O         O  o 

OOO 

o 

|0*01 

_c 

o  oo  o  o 
o  o  o  o  o 

O  O 

O  O 

O  O  O  O  O 

O  O  O  O  c 

oooooooo 

oooooooo 

O  OOO  O  o  o 

o  o  o  o  o  o  o 

o  o  o  o 

o  o  o  o 

o  o 
o  o 

o      o  o 

o      o  o 

O  O  O 
•    •     • 

OOO 

o 
o 

1^ 

sujjoisjapunm  H*!M 

iTn  C  eg  eg 

in  ■€> 

cnm  J-  tn  4- 

cn-*(nin<n<rpgen 

^o           nO  tn  00 

^  in  ^  o 

4-  r- 

in      4^ 

::; 

4- 

8JOUJ   JO   l^^UI    10' 

in  o  m  J  rg 

\i\  *o 

en  r-  ^o  -»  %o 

tntn<nr-«r-<tn^^ 

in  o  -o  m  f-  r^  m 

lA  *  O  O 

On    nO 

o>  On  en  m 

00  O  CO 

CO 

SJn04  trj   Uj  JSStOSJQ 

c 

o  -iS  rH  r-  CO 
o  -^  r*  m  tr» 

w  -<  o  rg  .-. 

pg  r- 

rg  pg 

0>  -3-        en  o 
O  r^        O  -H 

^  tn  pj  --*  00  lA       4- 
^  o  o  o  en  o       o 

o  o  o  o  o  o      o 

o  o<  o  oo  CO  o  in 
pg  O  o-  p-  1^  in  pg 

pg  r-i  ^  o  pg  o  o 

*  o>      o 

r^   ^            O 

O  O         O 

4-    r-t 

o  r- 

pg   rH 

pg  ^  o  r- 

CO  o  r^  o 

o  -^  o  ■-* 

m  oo  tn 

lA  nD  en 

o  pg  o 

00 
lA 

O 

jOUJiou  Luoj^  djnijodat] 

c: 

m  r-  Ch  ro  r- 
^  4-  r-.  ^  in 

^  ^  rg  o  rH 

pg  o 
o  -t 

o  o 

r-  (n  r-  o  o 
oo  (j>  ^  in  r- 

^  -T  ^  pg  o 

1         til 

(o-*tn<>^or-co 
-»-*pg-Dinoo-o 

0<-<<-<^0-H^0 

1    1    1    1    1     III 

O  o«  ®  pg  OO  in  pg 
^  pg  O  «n  o  nj  On 

^  ^  ^  o  -^  o  -^ 

1          1               1 

lA  in  r-  in 

o  o  o  o 
1    1    1    1 

rg  lA 
rH  oo 

O  o 

4-  On   0>  4^ 
tn  a    rH  4- 

PJ  O   CM  ^ 

1   1    1    1 

CO  00    rH 

en  o  Ol 

O  <e^  O 
1           1 

ON 

CO 
O 

\°t°i 

_c 

eo  r-  (>  ^0  *0 

r-l  ^  (>  m  ^ 

rg  IN  o  f^  iM 

in  4- 

^  o  ^  pj  pg 
0^  1^  r^  in  ■•o 

^  00  pg  o  evl 

pginen^^flDC*^"^ 
4-OODeno^O 

oooooooo 

in   On   On    ,_,   ^    ^   f». 

p-  O  o  «o  o  PJ  en 
en  pg  en  -« in  -<  O 

4-  tn        o 
tn  m       o 

o  o       o 

4-  O 

CO  in 

Psi  r^ 

o  in  4^  tn 
in  rH  pg  r^ 

pg  4-  pg  en 

lA  r^    rH 

ON  rH  r- 
o  in  o 

CD 

'(4!P 

ujni^  aA)(D|aj  a6ojaAy 

se 

rsi  o-  ^  ^  rf^ 
sO  nO  sO  r-  >o 

^  sO  r-  sO  >o 

^gjp-ooin^oflo 
tntnevienen^entn 

r^            g^  o  r- 
g3              ^  h-  in 

r*  p-  w  CO 
m  pg  tn  ^ 

sD       en 
r^       sO 

4 

4^ 

0 

1 
1 

jUjod  Map  a6DJ9Ay 

UL 

-»  .O  ON  00 

m  tn  m  .n 

pg  »o  ■*  -t  pg 
o  o  o  o  g3 

i-tpginmcT-o-vOOD 
^<ftnentnen4-'n 

rg             On  ^  in 
•o             in  sO  in 

ON  ON  in  tn 
tn  J'  en  pg 

sO 

4        en 
O        nO 

in 

O 

nO 

1^ 

MOjaq  JO   j^jE    uiw 

O  O  OO  o 

oo 

o  o  o  o  o 

oooooenoo 

o  o  o  o  o  o  o 

o  o  o  o 

O  lA 

o  oo  o 

o  o  o 

o 

8Aoqo  JO  'd^jOd  "*^^ 

^  ^  r-  o  « 

tn  o» 

pg  r^ 

o  *  ^  ■»  r^ 

tDCO*O00'O'~*^'tf 

rHr-tr-l>-<^<-IPg^ 

tn  pg  o  tn  o  r-  ON 

4-  ^  r-  tn 
rH  tn  pg  ni 

O  o 

to  en  ^  en 

m  tn  « 
rg  >-t  rg 

(NI 

»»oa 

+  + 
^co  4-  ^  ^ 

rg  rH  ^  ,f» 

+ 
pg  <i 

+ 
pg  tn  tn  pg  p^ 
pg  nj  pg  pg  pg 

+ 

OOOOO0NC0«0 

tn  en  en  en  en  pg  .-< 

+  + 

^   ^   ^    l/\   ,H   0»    i-< 

rH  tn  tn  r^           tn 

+ 
O  ON  00  o 

en  (M  pg  (n 

+ 

(^  o 
pg  t>4 

+  +   + 

pg  ni  r-  r- 

pg  M  rg  rg 

lA  lA  tO 

r- 

pg 

JS8M01 

U.' 

pg  en  ^  rH  <7» 

O  0^ 

<o  m 

On  (n  r-  nO  -a 
m  sO  in  tn  in 

»o-a-^^oo%^.4-v0 
^^^entntnintn 

O  rH  ■*  in  oo  o  * 
in  o  lA  •*  in  lA  ■* 

r-  o>  no  en 

m  o  en  en 

tn  pg 

en  oo  ON  in 
4-  lA  lA  in 

rH  4-  pg 

^  lA    ^ 

-4 

diOQ 

+ 
CO  ^  ff-  o  o^ 
rg  ^  CM  n  (M 

0*  o 

+        + 

00  to  en  o>  o 

^  i-g  rg 

+ 
^^^^•^'S-oen 
pgpgfgeNjpjpj.-t(N 

+        +   + 
pg  %o  ^  oo  rH  ^  CO 

+ 
<o  in  ON  o 

+ 

pg  pg  pg  (N 

r^    rH 

fsa^eiH 

il! 

o  o  *o  o*  •* 

0%  0>  9>  oo  (> 

r^  »n 

»0  CO  en  -4-  00 
c^  o  c^  O'  o 

orvjoomen^-tn 
ooo.-»oooo 

r^  p-  ^  ^  ^  tn  gj 

On  ON   l>   O  ON    O  O 

rf\  tn  tn  tn 
ON  ^  o  o 

Oi  tn 
oo  <o 

4-  rg  rg  ^ 

ON   ON   On    On 

ON  r^  lA 

ON  On   O 

pg 

ON 

jDUJJOu  Luojj  ajn^jodsQ 

.- 

r*  in  ^  ^o  o 
4  -9  -i  a  ^ 

1 

1    1 

^  ov  r*  pg  ^ 

O     O    O    O    rH 

III        1 

tn^oenr^-o*  pjo»pg 
^inmtnenoj-fN 
1 

(^  ON   O  On  %0  lA  P- 

O  O  -«  O  O  (N  IN 
1      1      1      1 

tn  o  en  ^ 
tn  lA  en  fNj 

in  o 

rH  o 

4-  r-  On  On 

O  rH  rg  ^ 

1 

CO   ^    CO 

pg  o  4- 

o 

a6DJdAy 

ul 

tn  <o  <4^  psi  « 

oo  r-  ^  o*  (\j 
«  «  r-  o  r^ 

0\  (S 

00  (>  eo  o  -O 

gj  CO  o  p-  nO 
r-  r-  r-  r-  r- 

pg<»^r-.-HCino 
tnpripgoopgi^p- 

O  OO  nj  ,0  nO  ^  nO 

O  O  -»  en  lA  lA  lA 
1^  r-  f*  p-  r-  r^  p- 

no  tM  CO  r- 
•    •   •   • 

ON  pg  to  ON 

O   ON   nO  nO 

ON  r- 

oo  r* 
nO  4- 

<n  4-  tn  CO 
p-  r^i^  1^ 

O   On   4^ 

0»   tn    rH 

f*  r*  CO 

O 

lunLUiuiiu  d6ojaAV 

u.' 

«  m  nj  oD  0> 
m  m  sO  tn  lA 

00  r- 

o  o  o  o  ■* 
,0  r-  *o  o  -o 

oor^mo-ir-irgr^ 
inintnmin^%0'4' 

-»  r-  en  o>  lA  On  o 
lO  no  no  m  no  in  « 

O  QD  4-  4- 

lA  r-  4-  4- 

r-  pg 
in  4^ 

en  On  On  h- 
nO   .O  nO   NO 

«0  rH  r- 

nO   nO    nO 

s 

lunujixouj  a6ojaAV 

u.' 

^  o  r-  ^  ^o 

as  eo  to  00  00 

pg  o 

r-  oo  CO  00  o* 

CO  oo   00  03  O) 

o^OOv^ONintnco 
00On0DO«CO<OO>CD 

CO  nO  O  oo  sO  •-<  -H 
«  CO  CO  oo  CO  o«  o> 

ON  r-  4-  in 

eo  o  (>  0> 

eo  in 

^  fsi  o  4- 
00   CO  CD  fO 

tn  p-  o 

ON   00    On 

en 

00 

laAO)  oas 

-d 

rsj  CT«  <n  ^  a> 
4  -«  ^  in  ori 
O  O  o  O  o 

■4-  ■* 

oo 

.-«  O        <M  en 
m  <r       o  in 
o  o      o  o 

<»oo^eh(>^<ntn 

0<>0<>^enCT*en 
^0^0'-t--<0^ 

oooooooo 

.0             (A  pg  f^ 

tn             pg  4-  -< 
O                OOO 

4  r-  tn  o 

O   sO  ^  -^ 

^    O    ^    rH 

o  o  o  o 

CO 

o 

4       r- 
so       in 
o       o 

o 
o 

o 

0   U0J40IS 

X 

5 

^  in  4  »n  .O 

m  o  ^  «  «« 
%o  >o  00  nO  r- 
O-  O  ff«  o  o* 

p-  r- 

pg  m 
oo 
oo 

m  rg       tn  (^ 

r-  eo      ^  o 
oo  to       i?i  r- 

0*0         O  CT« 

<oo»o«rHooc>r-in 

<>o*j)oo»o^(o<n 

corsia)pgr*o^o 

C00000>000*0»0* 

t>            o  f^  4- 

CO                    h-   On    On 

^          ^  r-  f^ 

O                    On   O*    « 

4   O  On  O 

O  en  4-  nO 

rH  en  ^  .O 
CD  0>  oo  CO 

o 
o 

On            >0 

tn       4- 

o      o 

lA 
Ol 

eo 

o 
c 

(punoj6)  uojiOASig 

£ 

CO  c^  -t  r-  4- 
pg  h-  m  a«  m 

*  —  CO  rg  o 

oo 

en  pg 

CO  f>*  r-»  in  to 

p-  <r  -^tn  -o 
1^  p-  oo  in  pg 

r--»rgNf®ino^o 
,oeo»ocoiNvOpgo 
mpg^oinooo-o^ 
p^pgmfNenrgpgtn 

-«  o  ■*  in  t*-  p-  r* 
-*  in  ^  p-  r-  in  CO 

CO   <— •  lA   r^  0*   On   lA 

rH  rH  ^  fsl       m  pg 

fn  rg  4  rH 
Jl  *0  O  O 
rg  rH  4-  en 
J)  pg  ^  * 

tn  IN 

4     rHl^     NO 
O    rH           lA 

rH    (>    P- 
rH   O    rH 
tn   On    >0 

in  4  en 

r- 

1 

1 

C 

o 
« 

1 

< 
<      < 

O        O- 

1/)      —  _j  a 

UJ        >-  O    liJ  O 

z      <  Q.  ►-  :? 

Z  I  Z  <  I/)  O 

—  »-  CC  UJ  liJ  -1 

S  D  UJ  2   lO 

_J^  z  u 

D  Z  -  0»- 

o  —  z  a  Ji 

a. 

Q. 

lo 

-  z 

-0  z  < 

j>o  - 

—  -0  Q 
S  ^  « 

<  UJ 

-  V              o 

B    ^T    :i 

o  <  ua  i>^  - 

1/}   —        UJ  —  ll 

o  dJ  y)  ^  D  o 

—  i:  <  o  oz 

Z   3  to  T    _l  - 

-1  z          a: 
O  <  h- 1-  a. 

U  i^  wl  tO  tO 

.0 

<  l/>      <          J  —  < 

•-   O   3  U.               UJ  U    _* 

z  z  o          <  a       D 

0-^0^-uJZO>/)    o 

SJVXCKUJ—  uJ-0 

-l<UJ>J-IJ'^ 

—  _iQr<UJ<  —  — 

a             UJ 

<  Z               ►-          U- 
^   <               1-          U- 

tO   _0          <          3UJ 

<  10             -1        _l  z 
QC   —  Z    i^  Q.         ID  — 
D         _l    -I                w^l- 
UJ   OO    O  X  <    t-Z 
Z2JU.f-X»-UJ 

<  z  a  q:  <  o  J 
a-  o  o  r  u  < 
O  J  z  z  o  in  > 

< 

<  lO        u 

o      <      u 

<  o     o 

>        UJ        z 
UJ        >         UJ 

z          oz 

>(0   z  z 

_j<   uj- 

uj  -1  a:  3 

UJ       ro 
q:      o 

X       z 
lO       o 

a      >- 
<      z 

^a5 

3  q:  to 
uJO< 

^§: 

3 

->  u  u 

«  h^  >-  i^  o 
UJ  z  z  a  »- 
z  <  <  <  z 

-1  _l  3  UJ 

t-  •-  UJ  a 

<   <   Z  1- 

O 

—  UJ 
UJ  O 

z  q: 

3  O  O   -1 

UJ  O  •-   UJ 

Z  3  >-    3 

<Xi  <   d^ 

J  -1  o 

<  u  o; 

o 

> 

3  >■ 
UJ  z 
z  < 

< 

sujifsuns  aiqjsso^ 

d? 

eg  CT*      r-       ^  a* 

^  ^  OO  pg  a>  »« 
p.  r-  sO  nO  sO  <<o 

lA  ^  pg 
00  o>  o- 

O  en  ^  O        O 

O  pg 

(^  P- 

lA 

40      Ajr-(D£>O(ns0 

r-  if\          sO-tf^tAtA(DtD>A 

(issuns  Oi  dsuuns) 

S4tU»|   'J9A03  X>|5 

it\  O   0^         00   ^  ^ 

tfN  ^  -»       *  <r  u> 

J-  lA  a>  (o  o  h- 
lA  in  tA  rf^  lA  sO 

rg  p^  CD 

en  pg  pg 

^         ,^*  rg  ^  lA  4 
*        -»  -»  -*  ^  en  * 

O  sO 
4^  en 

0>Or^^OsO>A(DO< 

lA^CAr^-H-i^enO 

lACOO^p-cooDcoeoa^a> 

>.    0 

z  ~ 

01-8  ''<pnoo 

^  m  03      <D  m  o^ 

<n  OtA  lA  en  lA 

.-•  AI  en 

r-         ^  <0  (A  ^4^  tA  CO 

t^  lA 

■^-i-icnooocoino 

00-»»sOAjeM(^*iAO 
AjAj^tMAiAipg       pg 

/•^  -Xpnop  /|4JOd 

O  rg  .»       moo 

lA  pgf^  o  r*  o 

^  r-  r- 

r^          .-t  en  AI  4-   nO  CO 

r-  o. 

OCMfM^    <^<.0OAJAI 

4'r'-eninflOOscop-r»-»-« 

E-0  •JOap 

O  I-*  O*         O  m  CM 

en  o>  o^  o  i-«  io 

^  pg  rt 
^  Aj  pg 

en       ^  AI  •»  en  o  lA 

fH            «-l  rH   i-H   r-(   CM   r-< 

p-  p- 

eooo^r*r-iA*4-o» 
AJ^rgeMcgf-i.-»rg 

OOOO'^OOOOO 

•o 
c 

5 

• 

i 
3 

u. 

8400 

CM  CO  r-  iO  OO   CO  <D 

-H    (M 

+  + 
o  ch  o  o  o  ^ 
<M       Aj  pg  ^ 

en  Aj  ^ 

CDOP-COOOOOOO 

l-t 

+ 
in  4- 

pg        AJ       CM  -1  rg  ^  AJ 

+         + 
•oopgostAOsOrt^^ 

uo!43aJ!0 

3  3  ^UJ  2  2  2 
(M  Z  to         to 

>o  »s  X  «n  s 

en       (/)»/)  en  I/) 

LU  <0  S 
Wl         Z 

pg»3»3-»iiA 
pg  Z  >/)*/>  wi  pg       (A 

lU   3 

CO            •H00O00XO<4 

^       pgpgcnrgt/>pgm 

(UUJAJUJUJSUJUJUJS 

paads 

5 

^  O"  irt  m  r^  ^  r- 
CM  (M  (M  m  rsi  en  CM 

o  'tf  o»  pg  ^  m 
pg  en  ^  M  ^  m 

CO  ^  -^ 
(A  cn  ^ 

or^>oeniAOpgo 
Aj^AiAjcMAipgrg 

o  en 

^       enwcnoen^^'oo 
pg       AjAjeMeANAjrg 

0<00-4-<0'4'0>0434' 

tnAir>l(MeM<-*<HcneMAi 

uoji^ejip  4uo4|ns9}| 

.^  ^  fM  (A  ^0  (Tt  m 
oj  csi  rg  (M  (Nj  (M  M 

o  h-  o»  <n  «n  r^ 

^  o  ^0 

^       en  fh  r-  en  *n  -» 
rg       (M  p4  pg  pg  AJ  rsi 

•*  %o 

1^  .-«  AI       CM  P^  (vj  en 
AJ  »n  en       en  AI  en  tn 

oo^cor^eMiAOoooi^ 

fM                 ^  ^  ^          ^  rH 

pasds  |uo4|nsa2| 

d 

^  IT.  ^  ,o  r-  eg  <» 
^  ^O  lA  <n  en  »r\  (M 

p^  pgpg  sO  •*  rg 

O    rH  r-«   O   -H   rH 

to  o  ^ 

(M  lA   D 

O          lA  P-   P^  1^   lA  nO 
-*        pg  o  o  rg  pg  r-< 

lA  <f 

O  -9  t^        O  nO  -t  f^ 

(n  en  AJ       en  4-  4-  rg 

ospgcop-inooo'tncMpg 

^-.^cn^rH^pgooo 

c 

0 

a. 

J 

punoj6  uo 
Htdap  ujnmixow 

_c 

o  o  o  o  o  o  o 

o  o  o  o  o  o 

o  o  o 

OOOOOOOO 

O  O 

OOOOOOOOO 

oooooooooo 

|D401 

_c 

O  O  O  O  O  O  O 

o  O  O  O  O  o  o 

O  OO  OO  o 
O  OO  O  o  o 

O  OO 
O  OO 

OOOOOOOO 

OOOOOOOO 

o  o 

o  o 

OOOOOOOOO 

OOOOOOOOO 

O  OO  o  o  o  o  o  o  o 
O  OO  o  o  o  o  o  o  o 

}i 

sujjo4SJ9punn4  H4!M 

^  J-  in  en  lA  <M  ^ 

©»  -*  pg  »A  tf\  CO 

«  pg  CD 

ga         pg  en  (A  tn  pg  fA 

•X3  en 

O         O         O  O  ^  O 

o-*o<n,^w%OAjo-^ 

9JOUJ  JO  q3ui   iQ- 

(c  en  ■-<  o  (Nt  CO  CO 

tA    ^  O^    r-t   r-t   r^ 

lA  en  lA 

P-vOiAiAr^tfiAlNO 

r-,. 

AJOOOOOrH^-iO 

rg4-4PgOCD4--*»Ain 
r^pgAjrNjAjAjeMAjr^pg 

sjnon  ^z  ui  ;se409JO 

_c 

CM  CD  fM  CO  r-   rsi  ^ 

o  rg  ^  p*  CO  <>  a* 
O  (M  ^  o  o  o  o 

-*  Aj  -^  r-  00  o* 

pn  p-rg  1^  sO  O 
pg  pg  tn  ^  'H  fh 

Psi  h-   lA 

lA  cn  "M 

O  o  o 

OP-enp-ooP^-Hcn 
coorgooa»j>0(n 

OrHO^rgr-t^O 

■»  o 

o  -* 

O               O  O  O   4   lA  O 

^          o  o  o  o  o  o 
O           OO  o  o  o  o 

r-OAipgnjtniAenpgiA 

mr^NOlAsO'-tlA^^P- 

04--«fMPgrv4r^4-Oen 

jouijou  moj^  ojniiodaQ 

6 

r^  r-  CO  f^  ^  o  CO 
*o  in  »n  <>  -*  ^  ^ 

^  O  fM  -H  CM  O  -H 
II 

en  lA  pg  ^  f-<  p- 
tn  (no  sO  '^  ^ 

-^  OO   O  -<  AJ 

r-l  p-  ^ 

CO  ^n  o 
O  IM  O 

en  *oiAO»^r^coo 
j->or*-eniA(0-^(> 

rHOAiooopgpg 

*  o 
o  o 

r^ooenooto-iOiA 

OOAl^lAp^AIsO^Pg 
OOOOOOOOO 

p^p-iA^-        ■*-*eoiArsl 
Ocnoo^        OiAj-J''^ 

ocnen^^       enen^inen 

1    1    1     1         II         II 

|D|Oi 

6 

^o  CO  (^  <n  4-  (N  p- 
c*  ^^  fn  ^  sO  00  r- 

p-  p-  ^  lA  ^  a. 
>r  p-  -<  o^  (n  o 

-O  gDo^  en  vO  -» 

pg  OO  -* 

O  (A  J^ 

O  o  o 

a)AieniAOO(A--t 
sOsOmrgfAcn^iA 

-^pgocnm.-M'HO 

00  4 

en  (M 

(M               O  O  O  4   lA  O 
-O              O  O  O  O  o  o 

o             o  o  o  O  O  O 

os044(A(ooo»enoo 

pgcnp-rgtArsjenrgsOiA 
r-«rgin  o^-(nO^^-1-* 

X,!P 

(juni^  aA!4D|aj  a6oj9AV 

8? 

CO  eo  a>  -*  r-  o  tn 
r^  sO  •©  o  ^  ^^  *o 

en  r-t  rsj  p^  -H  c 
<D  CD  1^  r-  CO  p- 

lA  »A  (D 
«A  sC  -* 

—1         %0  -J   sO  -O  CN  en 
P-        ,o  p-  ^  >0  nO  P- 

•f  rg 

p-  -H  (M       00  eo  rsj  (A 
P-  pr^  ^        4-  en  O  ^0 

lA^OsflsOP^P^en^fiA 

s 

2 

0 

1. 
E 

tUjOd   M0p  360J9AV 

ul 

O  C^  -*  rg  O  O  O) 
O  (A  -O  <0  ^   >0  lA 

en  o  tn  p-  .^J  CO 
<0  P"-  «c  >o  >o  >o 

lA  O  O 
lA  lA  .A 

o      o  eg  o  o  o*  a> 

lA         sO  ^  ^  tA  lA  lA 

sO  'O 

^  tn  OS       .A  ^  ^  Os 
lA  en  <r       4  4  in  4- 

A|sOiAtA^4--*lA4-|A 

"o   «|^ 

1^ 

AA0|9q  JO    i^iz    "IW 

O  OO  O  O  O  O 

O  O  OO  O  O 

o  o  o 

O  OO  OO  OO  o 

OO 

OOOOOOOOO 

O  OO  O  O  O  OO  O  O 

9AOqD  JO  -j^Od  •'">W 

O  O  lAiA  rg  en  pg 

pg  O  lA  lA  o  ^o 

nO  CO  00 

o%oiAO<n^*0 

(D  l> 

or-Al-^^r-iOtno 

r-t    r-t 

o-Htnenoenoo^o 
en 

•400 

+             + 

r-  r-  <M  (M  r^  r-  (-- 

(N  cgf*jrg  (m  rg  pg 

+        + 

<n  *A  o  CO  00  ^ 
pg  pg  pj  Ai  Ai  Ai 

CD  00  <D 

+  +        +     + 

rHcnen^wpg-Hf^ 
AjpgpgpgAjpgpg<M 

+   + 

ffilAOsOviAOsOsOiA 

AJ        rg  pg  (M  pg  AJ  (M 

+  +  +  +  + 
tniApg-rosOOiAiA-o 

IS9MOT 

uJ 

^  iO  OD  CO  f^  ^O  <M 
■4-  <d-  in  in  tn  ■«'  -4^ 

(A  O  00  Al  Al  O 

^  >0  lA  tn  lA  *o 

«  tA  (D 

-*  •»  en 

lO-ooocoocnr^en 

^lA^^iAiA-*^- 

eMr^oop-rtiA«Oco(M 
4  (A  «n  (n'4  4  ^  en  ^ 

pgpg-*eMoa*(>(n*eM 

p-f-p*p^p-OsOP^P*r^ 

e»Da 

+           + 

«H  (A  (A  in  lA  •-«  r-> 

tn  .-<  Aj  pg  pg  en  (n 

+             + 
o  o  vO  o«  o  a> 

rH   pg                    ^ 

+  + 
00  <0  (M 

+ 
^  fn  en       en  ^  .^  pg 

en  o 

+       4-       + 
tntncnmpgcnr-ienf-i 
AiAjAjiMpgesienrgen 

+  +       +  +  +  + 

CDh-lAP-r-tOOtnO^ 

pgr-.       Ajencgniencn 

ISShSih 

ul 

lA  f^f^  ^  o  pg  ^ 
CO  CD  o.  o*  <>  o-  o^ 

o  CD  ^pg  O  AJ 

O*  OO  O  0»   CD  O 

o  o»  O 

CDtA^OsfnO-HO* 

eDcroseocha«o»cD 

lA^ 

o  o 

^p^OpgoDOcOf-ir- 
r-oosososoeDO-cD 

cDO'-t^r^OOsOvAlOv 

oothOoooeSoooo  (7»oo 

piujou  ujoj^  sjn4JDd»(] 

f 

rH  eo  o>  en  4»  <n  ^ 
*M  rsj  oj  pg  o  Ai  9-4 

00  CO  >M  lA  r4  in 
•    ••••• 

O  O  en  O  (A  ra 

1    1    1    1    1    ( 

J\  O  ^ 
•*  AI  ^ 

enp-^Oi^cotAO 
r-*.-».-ipgOpgOO 
till              1 

<0  OO 

pgo 
1    1 

cn(Menr-oo(DiA«-4' 
pgOf-ioo<-iOA*^ 
1    1    1    1     1    1    1    t    1 

OOs-4^       (Mtnotno 

OOi-i<-i       ooorgo 

1              t 

36DJdAY 

- 

O  <M  ■*  -»  o  O  fn 

p-  r-#  r-  r-  sO  pg  — « 
nO  h-  r-  p-  r-  p-  r^ 

p-  OO  ^0  r-  CO  o» 

o  ^  *n  in  m  .O 
r-  p-  p-  r^  f^  r^ 

OO  4-  00 

(A  AJ  rg 

r^  r-  p^ 

rsjO(DPgOO"»-H 

o-Jr-^-^enenr-ios 
p-f^p-l^r-p-P-'O 

pg  00 

o  o 
a>  (O 

p-o>ooos^winco 

(Dp-^^e>o^otn^ 
<A^oso<o<or-^<ONO 

^AC^O^0P^>0OO^-4■ 

i--»^H(n'^tDO0''^4"O 
coeDOOflOP-P-P-eoeDCD 

lunuJiuiUJ  06oj9Ay 

uJ 

CD  pg  0^  C>  »   r-l  o 
lA  «o  ^o  ^  >o  « 

ff-  o  r-  r-  *  <r 

lA  P-  O  ^  ^)  ^ 

CD  0>  <0 
tf\  «A  lA 

c»enoOpgAiff>p- 

in««.00«iAtA 

ov  {^ 

(>ova>co^4^4-r^o 

-t'»-*-*tAlAJ>4<A 

r^«oDN04-'-<Ajino><«- 

ujnujjxouj  a6Dj0AV 

u.* 

r-  O  *o  >o  en  *n  tn 

^  QO  CD  flO  S)  CO   CO 

AI  en  .*  lA  ^  ^O 
CD  OO  00  CO   OO  CO 

o  ^O 

O  CO  Oi 

rgiAenen-»*^r^ 
COCOOOoOeDCDCDfO 

--•  A| 

0-.  o 

OOlArH^Os-OCOO-* 

oeoeor^oooop>cor- 

^ooeop^Ajooor^^sO 

S 

laAai  08S 

J3 

o  <>  <^  ^  OS  ^  ^ 
r-  lA  »A  lA  >A  ^o  rf^ 
O  O  O  O  O  O  o 

o  <n  p-  ^  00  o 

P-  P-  O  P^   sO  P- 

o  o  o  o  o  o 

^   lA   O 

^  ^  o 
o  o  o 

pg       o  en  o       O  en 
O        O  OO        O  O 

^           ^   ^   r^           ^  ^ 

.-4  00 

en  en 

o  o 

ft  --1 

tnooeMP-pgo^*^ 
r^pg>ocn4-4*Os04- 
OOOOOOOOO 

enp-^(A4'rgoO>00 

enooocnooopgo 
oooooooooo 

0    UOI1D19 

-b 

O  »A  pg  -v*  fM  gi  p- 

O  O  tA  rsi  ^   ^   O 
»A  (^  f-»  -^  ^  (>   O 

o^  o  o  o  o  c^  o 

(X)  o  tn  -.  4-  o 

rg  ^  O  >0   <-•  tA 
-J   -.  O)  OO  o  ^ 

OS  o  o  t>  o  O 

o  m  ^ 

pg  o  en 
^A  P-   4- 

o  o  o 

pg          IM  OO   -*          AJ  o 

<n       (D  p-  ^       pg  <f 
p-       00  a>  <D       o  P- 
o>       o*  o  (>       <>  <> 

OO  rg 
P-  O 

sor-r-^iM^os-HiA 
•OPgrgp-p-^^O-j- 

r^P-0P-^^^O<D 

■DCOOfflOsOsOO® 

(>r-«iA(MAIP-OiA»A^ 

pgf^<^o<n4■eoc^pg*> 

^00-«-«OOSOr^O 

ooooooosooo 

(punoj6)  uo)40Aa|3 

£ 

o  lA  m  rg  r-i  p-  o 
a«  o  r^  m  -*  ^  ^ 

lA  P-         ^         lA  ^ 

O  P-  -O  P^  -»  <o 
-»        (A  O  en  pg 
-<         P^  CD   ^ 

rg 

P-  -0  o 

4-  a*  o 

<0  CD  CD 

co<-<P-pgrgiAOi(D 

oop*■-•o<^•o^- 

AJP^r*«OfNlsOp^ 

»A  O 
to  lA 

pg  -o 

(S'-^oOtorg^^'O-o 
lAiAiAOeopgOcn 
^  en  o  pg  4-       ^  <o 
-*       -t  ^  rM            tn 

p--*<oOpgen-<iA^-* 
O-        r^  ^  rsl  >o        ^  4- 

-o 

g 

£ 
1 

>- 
:« 
z 

< 

a 

< 

> 

O        < 

0  z           a: 

*-          Z  ^  1^   UJ  UJ 

1  o  uj  cr  or »-  wi 

<  _l  i^  O  O    -0  D 
I  <         >-  V  wu 
O  li.     .              I  < 
Z  U.  U.    K    ■    U  (£ 
—  3     •UJUJ  O  >- 
0)  (D  1  Z  Z  OCi/) 

< 

z 

—       a 

_( 

o       ^ 

K         < 
<          tt 
U         UJ        O         Z 

uj  >-  uj  q;       o 

X  -1  »--  O         i~ 
t-  _l  <-  CO   I  O 
CC  -  I  o  ^/)  o  z 
O  >        J  ^  -  - 
z  lij  uj  ac  jj  uj  I 
I  a  <  J  J  -1 

trt  <  I  QC  <  — 

<  u  u  J  a  3 

< 
o 

< 

Q 

z 
X  ^       o 
►-  U       ^- 
a:  a:       ^/^ 
o  <  g  -■ 
z  r  3  -1 
^(K  -J 

(Dli.   3 

■n 
O 

^  o          ox 
<  z  *y)      -J     o 

0  z  <  O       tu      t- 

—        Z-J<DZ—0^ 

1  z-  uj  s:o  u-Q  ^ 

O  0^>  Df-   ^OuJZ 

q:^iij  «j>-  z_id 
W-  -1  o<  <oo 
<uuuo  z*-> 

>- 

<  — 

I  < 

<  X 

-1  o 

i^  I  < 

o  «  ^o 
J  -J 

O  »- 

o                      o  a      ^ 
o  <  o      z  o»-  z 

lU"       tiJ<Q:uj<        Z 
Qca^z  lO-i  -JXO 

OOZliJUU.Ot-uJ»- 
'^03UJliJuJ0<iu 

<cDuj3:xa.  at/)io 

o 

<  z 

UJ                                                    < 

a:                            cr  -1 

<  I/) 

bi         r      o      iz 

u-  z       —       oo:  o  uj 
—  O  a:  Ui       <           o 
u>-       JOauiuX 

Q.ZOT    30«3i^UJ 

xa:<-)OZoo»£a. 

00»<<0<Qi<< 

0) 
< 


< 

Q 

< 

o 


auji^suns  aiqjsso^i 

iS 

0  in  .0  tn 
r-  0  (A  r- 

CD 

m       pg  eo 
^         -t  lA 

CO   CO 

M  On  0  f-- 

nO  r-  r^  r^ 

oinrHQrHo      r-      oo<r          to      fM 
p-r-r-r-r^r^       00       p-r-            ^       r*- 

0 
0 

(issuns  oi  asuuns) 

S^|U3J    'J3AO:>  />|9 

>0  0*  OD  <N   O  00   iTi 
<f  m  ^  *r«  *n  ^  ^n 

irt 

t<\          ^A  ^ 

r-       0  in 

r-  r-t  00  0 
fNi  fo  pg  CO 

pg  PM  CO  <j-  PNi  in 
in  iniA  >a-  -*  m 

coor^(00>tDco4-to       rH^-ONOcoto-opgo 
^^^■^■lA-a-foj-^-a       iA<rcoiA4-a-iA>j-4- 

4     r^ 

No.  of  doys 
(suhrise  to 

sunset) 

01-8  '/pnoia 

o^  »A  0  .-■  0*  pg  .-• 

CO 

ON         »o  <<^ 

r-«           r-t   ^ 

CO  ^  --.  »n 

*o  r-  On  (o  r^  0 

o-*AooiAr-iAo>oD*o       r-h-^O'tr-oooo^gs 

-a  -* 

^-^  'Xpnop  X|(JDj 

r-  &•  00  0  0  ^  CO 

tn 

r-       *o  m 

00  r^  0  0 

1^  rg  in  o^  CD  rg 

i-i    r-t  r^                   f-* 

tnoor^fsicor^flooo       4^o>oGDONrH«oo.oo 

On   00 

CO  ''°»0 

in  r-  CO  0  p«j  m  rsi 

0 

in       ON  m 

0  0  0  sO 
eg  rg  pg  »H 

00  pNi  r-  4-  no  ON 

r-NOcooNpgooiAiAh-       oiAinoN(nrgr^%or« 

00   ON 

-D 

c 

V 

1 

0 
u. 

SIDQ 

+                         + 
<>  00  r-  tf^  eo  r-  r- 

On 

+ 
rg  4-  0  ON 

r-.   (M   en   rt 

-3-  CO  pg  CO 

CM   in  On   pg  O-    lA 

+ 
■a-  N04-oopgopgpgooONO.ON04--*'ON^cM 
i~i       pNjAjrg       pgrMrgAj.-irg^rgfMrHrg 

rH 

uojpajjo 

r-  0  s  3:  'it  2  (NJ 
<M  eg  Z  <o  rsi  z  m 

s 

z  ujr-  10 

N*      Z      X      •* 

0  3  :z  2  3 

CO  tom  Z"/) 

uj33UJi^UJrgujpguJ(<^NONOiiJtMiiju7rMNO 

ZU^Zl^           l/)i-tZ>-<lO»HrHiH                   </)            tOtO 

5 

paads 

Q. 

i 

OJ   ^   -*    ■-<   -^  r-    r-l 

(^  fM  m  (M  rg  rsi  rg 

lA 
CM 

c  c  gj  0 
CM  pg  ^  eg 

00  0  r- 1- 
co  in  .*  (O 

lA  -H  .^  OfSI  NO 

CM  CO  CO  ^  CO  CO 

>- 

f^ocoiAOONOr^-^-H^ootoomr-org^ 
-*  inincotOpgcocofMtopgpNjrgcotOfsi  ^-ia^- 

in 

•a- 

uonDajip  iuDiinsaa 

in  rg  1^  lA  r-  (N  r- 
CM  (M  rg  rg  rg  pg  CM 

»n 
pg 

0       (O  ^ 

r*  0  m  r- 

CO  0  lA  r-  ^ 

^|N-i^(0<ncopg^iA       ^lA^rgm^in^fo 

NO 

paeds  iUDjinsau 

a 

(n  ^  r-  in  *o  tn  0 
m  -*  pg  m  rH  ^  fM 

CO 

pg       00  0 

0  in  0  sO 
in  0  PNj  in 

0    0   CO    ^^    ON 

rH  0  0  CM  O 

fslpgp-rgf^inj-^-'O        PMr-r^-t^^rgtOpg 
p^r-^-r^eoinONfMj-       co^'^pggsinininr- 

0 

lA 

1 

s 

(7> 

0 

punoj6  uo 
i^^dap  LunLUjxD^ 

c 

0  o  0  0  0  0  0 

0  0 

0000 

0000 

000000 

0000000000000000000 

000 

|D)Oi 

d 

0000000 

0000000 

0  0 

0  0 

0000 

0000 

0000 
0000 

000000 

000000 

0000000000000000000 

0000000000000000000 

000 
000 

1^ 

suiJOtsjapunm  i^jiM 

0  in  lA  CO  ^  %o  r- 

nO 

^       4-  J- 

.0  CO  ^a-  ■» 

CM  nO  -a-  in  CO 

•oof-incMco-a-inm       rgo«-a'>ooNr-i-iiAvo 

On 

ajouj  JO  ^3uj  10' 

.-«  (O  o^  "-•  eo  pg  ro 

O-     ON 

tO  m   rM   ^ 

-*   -*  PM  nO 

CD    rH   -H   00  00    rH 

NOOr-COONOOOlAiAOOO'iAini-iOOOCMaO'O 

^   »A  ^ 

sjnoq  ^j  ui  isaioaJO 

_c 

0  0   fM    .O  0  m    PM 

lA  (O  r-  in  ^  4"  (O 
r-i  0  0  -.  rH  fM  0 

r-i   lA 

in  0  4-  ^ 

sO  *   ^  CO 

pg  r-  ^  J) 

sO  4-  pg  (O 

0  0  0  pg 

in  rH  rg  in  g)  CO 
0  0  0  CO  r-  ^^ 

ootoor^^ONrHsooooocor-ONj-O'-a-inoorH 
cooNCOiA^gscOrHrocOinfNjrHeotOf^rNl^D 

CO     rnrgfMrHrHCOOrHCOrHrMOOrHrHrHrHrH 

^  lA  (O 

CO    rH    0 

000 

|OUJJOU  luoj^  ajn^jodaQ 

c 

4-  m  <o  r-  in  (^  m 
r^  pg  in  0^  rt  oo  tn 

-^  -H  ^  -t  0  0  0 

1     1      1     1     1            1 

pg  (D 
ON  m 

0    r-i 

1    1 

en  en  ^  pg 
pg  a>  eo  0 

1 

pg    0    rH    00 

4-  in  0.  4- 
r-t  0  0  ^ 
1    1     1 

0>  ^  »0  lA  On  in 
»0  ■*  fVJ  >0  lA  4- 

rt  Aj  CO  m  0  0 

1              1    1 

rHto^-r^NoOinrHoo^^p-t^toONCO  -c  ^  >D 
p-  ONtDOioiAr-o^cotntnoirH^-NOffltoiA'H 

gj    r-lt04-OOP0OOrH^OrHpgrtF^OO<M 

1           111 

ON  ro  CO 
0  lA  en 

000 

1    1    1 

piOi 

_c 

tn  in  p^  -0  0  r-  c> 
(*>  r-  0  J3  0  -*  0 

(*^  r-t  fM  rg  (M  ^   ra 

4   00 

Uy  lA 

eg  pg 

4  0  tn  m 
CD  0»  On  J^ 

r^  <n  rM  nO 

4-  r-  ^  r- 

p-  in  CO  D 

0  ^  0  lA 

-H  0  pg  CM  p-  r- 
rH  rNj  1^  .0  pg  -H 

pg  ^  ^  .0  pg  -a- 

CO  rHeD4(ocoP-oog3inp^ONrgND>oONO(o^ 
-H^np-(^a^J■^grgg^^•^Ou^cooO''H  j-rMON 

CO  ^-inf-rMpg-a-opg^pgrMocopgstcofMto 

4^   4-  CO 

NO  CO   D 

000 

'^ilP 

Luni^  aA!4D|aj  a6ojaAy 

S5 

4-    c<^  rg  4-   <?>  fl   Psi 

•c 

(N          O)   CD 

00       r-  r- 

■a-  -*  ^  CO 
gD  .o  in  0 

to  CO    lA   sO   o 

r-  t^  p-  gs  r- 

rH4--a--a'Mg)inr-r-       gjintopM^^oooco 
inin^r-p-iAiAto*©       r-m^-oom^or-NONO 

r- 

0 

1. 

E 

0 

(uiod  /Aap  d6ojaAY 

uJ 

(N    0  (H  in  On  0    (^ 
•0   0  nO  ^0  m  ^0  0 

-o 

0      00  -o 
r-       vo  gD 

ON  00  rg  On 
m  in  in  lA 

PM  g;  in  %o  gj 

nO  «   «  -0  sO 

tooNONj-tof^iA-a-o      (MO«j-inpgr-pgor- 
>oiAg)r-p-o*oinr--       r-ininr*o%oi^r-NO 

nO 

■a- 

■s  t 

i^ 

MO|aq  JO  j^jE   uiw 

0000000 

0  0 

0000 

0  0  00 

000000 

0000000000000000000 

0  00 

aAoqo  JO  -J, .06  '"OW 

^  0  pg  fH  0  0  ^ 

0  c<> 

sf  tn  rM  rfi 

pg  r*  ON  o« 

CM  CO    rH   r-   (O   'T 

inrHg3r*>nr*iAeo>oor-4--*toeo<oo'ONiA 
fM'MpgrgrgfMPgpgcgrHrgcgfMrgpgcMpgpgrg 

CO  4"  c*% 
rg  rg  rg 

SIDQ 

+ 
r-  r^  rsi  00  rH  p-  r- 
pg  pg  psi  Psi  <M  pg  pg 

pg  pg 

pg  osj 

+    +         + 

00  -*  ■*  o> 

+   +   + 

.-H  ^  >r  4- 

CO  CO    f-t  ^ 

+  +  + 

CO  CO  -*  eo  .A  4- 
pg  pg  CM  rH  fM  pg 

+       +                                    +        +                 +   + 

^^^-lOiAsoo^r-rH-a-r-NOrH^ON^HON 
(Opgcococo       tMcotOPgcorgrg        totorgcocM 

.-<  m  0 

pr\   rH   CO 

tS9MO-| 

uI 

h-  eo  0  m  ^o  nO  r^ 
*  4-  in  in  .»  *  -a- 

lA  -3- 

4-  (t>  CO  r- 

^   nO  lA    lA 

lA  CO    0«A 

4-  J-  »n  4 

0  lA    00   fO   rH   mD 

lA  lA  in  xo  to  in 

ON^NOgrpoop-p-oocooocn-a-o-rgr-rgrHr- 
*0NONor-f^r-^^NDi*-N0N0gDN0gjNOf^r-'O 

rH   0  ON 

aiDQ 

+            + 

lA  in  (A  m  in  ^  in 
(M  pH  pg  rM  psi  m  (M 

+ 
lA  in 
pg  pg 

+ 

0>    0   0   On 

pg  pg 

^0    -HO 

CD  On    0  On  On  On 

^       to 

++       ++                    ++++ 
tocort-^oocor-r-tor-or-r^oo-a-r-r-wco 

+     + 
to    ^    CNJ 

(S3H6!h 

ill 

—•  -0  •-<  •-•  -o  r-  0 
0*  OD  0*  o^  00  00  0 

CO  o> 

psj  rsi  (Ti  pg 

CT«    On   On    O- 

On   0    ^  On 
On   On    0  ON 

ro  CO    0  On  CD   to 
0   On    ON   On   On    On 

*0CMinaaoin0NiAcoinrHrH,0(rr-4-pgPNjrg 

OOOONOOOOOONOOOO'000<-«'H 

On   0«   0- 

ON  0«  0. 

jDujjou  ujoj|  djo^joda^ 

uL 

0  CM  r-  gs  --H  ^  in 

0  0  0  ^  '-^O  0 

1    I         III 

<o  to 

CM  >»  0  gj 

fSJ    (M  CO    to 
1       t       1        1 

>o  ^  CO  in 

CD  lA    O-  rg  rH   CO 
.^lA    rg   rH  rH    rH 
1       1        1       1       1        1 

>or-rgeorHorgtofM^r-ooinootMO'O^ON 

CMOOO'H^OinrHrHOOOOO^CNJCM'H 

1                        1                1 

0>    r-Hf^ 

4-  CO  AJ 

36ojaAy 

-■ 

0   nO  ■>*  rsl  f^  0   »-t 

rg  CT-  (^  lA  c^  On  <-< 
r-  nO  r-  r~-  ^  «o  r- 

-1  4- 

in  nO  lA  sO 

r-  00  p-  -J 
f^  r-  r-  r- 

^r-  CD  CO 

CO   ^    CO  (O 

r-  r-  r-  r- 

0   CO    lA   (O   rH    CO 

CO  -T     4^   ON  CD    J- 

r-  r-  r-  r~  r-  P^ 

vOpgONONcooor-rg^pJ-or^rHCNf-O'HCO 
ino-a-J-iAgjNOin-a-a'tooNpgco-j'injjooco 

COODODCDCOeDCOOOCOOOOOr-COODCDODCDOOtD 

rH  ^   ON 

r-  P^  On 

r-  r^  r* 

UJnLumiLU  36DJ3AV 

,' 

^  0  (n  no  0*  0  0 

^  fO  ■£  nO  lA  ^  1O 

•0  ■* 

0  4-  «  nO 

r-  r*  -o  g> 

CD  00  m  •-< 
in  lA  in  «o 

rt  (o  lA  o*  r-  * 
nO  nO  <o  <o  g}  no 

iAeo^r-*o%otn<o4-orgt^o-*.-t-a-or*rH 

0  pg  eo 
nO  nO  <o 

uinuitxDUj  d6ojdAY 

„- 

<r,  ON  -*  -4-   0  0   PM 
00  r-  00  CO  CO  CO  flO 

r-  lA 
r^  00 

lA  -3-  r-  -a- 

00  >o  0  0 

CD  00  O'  CD 

lA  *o  -a-  0  0  nO 

CD  CO    eo  0>  ON   (D 

^to*oto4''Or-cotno'-a-co<ocooor-Noop^ 

in  -a  pg 

ON     0.     ON 

s 

£ 

Q. 

|8Aa|  oas 

1 

(*^  f^  in  c  0  •-*  ^ 
ga  ^o  ^  lA  r-  r-  ^ 
0000000 

0 

lA       w3  pg 
g3       -0  r- 
0       00 

ON  CO  CM  r^ 
^  pg  -H  CO 
0000 

0    gi     rH    ON   <0 

r-  in  ^  J'  in 
00000 

coo-rHinrMO-coOin        rHcor^^'O'-a-ininrg 
^OPgrHrgcMOflOni        ro^OtoOPgcMPgcN 

000000000      000000000 

4  ^ 

0    rH 
00 

0  uojiots 

ji 

5 

4  PM  r-  0  sO  4-  0 
pg  0  0-1  <j-  m  ci  00 

O   Ov  3  ^  P-  CO   ON 

0     t>     0     0     ON     ON     ON 

0 

0        CO  ^ 
4-        00  (O 

^           0  CO 

0       0  o« 

<-<  CO  CM  ^ 

0  g)  foto 
gj  ^  0  g; 
ON  0.  ON  0 

CD  in  r-  rH  0 

CO   rH     rH   lA  (O 
sO   t>     CO    O   On 
ON   ON     On   0   0. 

sOcoongocdo^oiAsO       g^pgoO'pgr^^AONg^ 
rHrHoooiAinopg       o>coiAAjOinco-ag3 

in<>0NrHrH0N(--a3O>              OOrHrHj-COOONp- 

OnOOOnOOOnOnODOn         OOnOiCO-OnOO'O- 

ON  CO  g> 

lA  0  0. 
4  r-  * 

to   CD  <D 

(punoj6)  uojjOAai^ 

^ 

r-  ^  oo  in  1^  0  4 
00  m  t^^       (A  en  M 

<n  r-  c<^        ^  On  lA 

0  ^ 

0  ON  (O  r-- 
rg  On 

gj  -H  rg  CO 

On   CD    nO   ^ 

pg  fM  ^  4- 

r-  in  0  CD  0  m 
0  >o  CO  in  *  0 
in  g>  o-  rg  in  ON 

pg-tP^ONrHrHOcDP-r-co-a-rHvOinoo-a-rHj' 

NOOONrH^-COPMrHCO         OviAiA^OCOOOON 
r-sOin             j-OO-in             rgoo       onp^— iiaOn 

^  (O                               ^  CO                        CO   PM          -H 

CD  0  r^ 

0  pg  pg 
lA  4  -t 

c 
.9 

1 

0 

1 

2 
< 

> 

-0 

z 
z 

UJ 

a 

2  sis  1 

3        D  J  a  Z  to 
0        CD  liJ  3  0  H 
t-         lO  0  OD  1-   < 
Z         —  <   -^   Z  — 
uj  uj  cr  -J  1-  <  -1 
-1  —  cc  «  •-  q:  -1 
-J  a<  X  -  u  - 
<uj  I  a  a  to  s 

a 
2 
< 

-JO 

<n  z 
—  <  iij 

-J  u 
lU  I/)  z 
Q  —  UJ 

0      0 

X      '  — 

a  kj  > 
0  0 

(D  a 

<                 0 

Z                      (£ 

—              :d 

-J                    :D 
0                 Z 

?         ^        ^ 

u  z  z      q: 

00      < 

X  I-  1-  <  a 

1-  ui  ty)  —    0 

D  UJ  UJ  0     1 

0    _J  _IZ  UJ 

>^  a  a  D  J 

<  <  _)  > 

1 10  z 

u  uu  0 

< 
0 

<             0 

0         >  _l 

►-  _» 

X  z        -< 

3  UJ 

0  0  z  0  X 

N^  tr  0  —  0 

UJ  q;  a  0 
to  :3  <  — 

<     X      ttLO 

UJ       <                a: 

CO         0    UJ        UJ   UJ 

UJ       0   -J      -I  0 

Z    _IZ    _l  CO  J   Q 

z  o<    -  --  - 

UJ  —  1-  >  X  >  a 

►->/>»-  X  a  X 

-  <  0  s:*/)  b^ 

q;  X  z  UJ  <  < 

ai  u  i^  i:z  0 

t-                                                       10 

ir>                                                                _j 

UJ  —                   D               a:       0           -1 

-1  a               I                    DO-           < 

_IX                t-z                x_»z            u. 

•^       0— u               ao               i-ujo< 

<  UJ  _j      >           00  0  ►- zi^  oq:  ot- -       < 

xz_»zi>icoco-^^3^/io>-'Z<zza:      *- 

UJ  m  ^-^  z  z><  QL<       uj'-o<       <<o       - 

i-_iQ:i-:iQ._i      af->'^a)jt-           »-oi 

—  <^Ott:j-i      a-oajoazz^u'-' 

(DEO£rO<UJJO<OD   -.o<<-'<  — 
<<<    CDUOClUJU»OX_J    Z.a    cOiO>3S 

>- 

UJ 

X  0  <  UJ 
<  CC  -J  > 

•-  0     0 

D   li.^-   0 
-J  J  z 

-  <    UJ 
Z  ^  3 

< 

E-" 
< 
Q 

< 

o 


auj^suns  0|qissOf] 

i« 

«c 

»  r-  rg 

tA   ^O  sO 

f^  ^o  r*       -H 
<t  <o  «       (> 

f^ 

NO 

in          CD  CA 

r-       p-  p* 

CM*  sO 
P^  0  CD 

(issuns  o*  asijuns) 

•0 

CO  tr*  fM  ^ 
^  if»  j^  ^ 

r-  f*^  0  rH  lA  00  ,0 

lA  r-   nO  fSI  lA  -«  -« 

in  r- 

in  CO  ^  cA 

lA  lA    sO  iA 

CA          *   (A 

4-  m  P-  CD 
CA  J-  r*^  <M 

No.  of  days 

(sunrise  to 

sunset) 

01-8  'Xpnoo 

;^ 

^  »n  r^  €D 

0  r-  tn  0  ego  0 

«   AJ 
AJ 

r-l  .H   AI  <D 

lA       *  en 

■*   m   CA   CA 

ii-f  '-^pnoiD  /jUDd 

^ 

r*  ■*  *o  0^ 

rn  0  0  o»  r-  r-  r- 

00  NO 

(O  iH  m  in 

rt             ^     r-. 

^  4-  CA  CO 

C-0  ■■'D»D 

.0 

m  M  CM  ^ 

00  ^  00  rg  Aj  ^  ■* 

eg  ^rg  rg 

^« 

AJ  0>  '4'  CO 

1*-      CA  r* 

0  rg  in  0 
^  ^  ^  rg 

-D 

C 

□ 

OtOQ 

o» 

0  tA  0^  0  OD 

•»■  -*  -»  -a-      ■*  * 

AJ  Ai                               CM 

+ 

OO-          On   ON 

(A      r^  r- 

<o  >o  CM  eo 

uonJBJra 

3 
Z 

UJ  2   3  CM  tU 
Z  lO   Z  f^  lO 

10 

O^  u  X  X        X  rg 
r^  i/l  (/)  to              Al 

UJ 

in  .l-       0  Z 

AJ  CA          AI 

I/)         IX 

0  X  3  2 

CA  Z  10  Z 

paads 

d. 

i 

CO 
rsl 

>• 
m  «D  h-  t-H  CD 
oj  rg  (N|  iM  (<\ 

Ai  r-  ^  nD      ai  0* 

rg  rg  pg  f\(       ai  aj 

nO 

(A  in       a>  CO 

AI  <A           ^   AJ 

(A        rg  tA 

^CA  0  CD 
CA  4  in  (A 

uoiiaejip  tuoi]nsay 

0 

r^  0  a> 

^  (M  ^ 

*n  r*  ^          0 

AI  AI  AI                 tt\ 

<> 

P-   On            (A 

AJ  On  CA  AJ 
CM  rH   AJ   CM 

4-  CA  in  On 
AJ  AJ  fsj  CM 

paads  tuoiinsay 

6. 

0 

CO  0  0 

^  --<  0 

p-  r-  f^           AJ 

-H  rH  lA                J- 

nO 

0 

in  <o       eo 
-0       0 

P^  CA  CO  CD 
CA  CA  CM  (A 

^  CO  >o  P- 
•    •    •     • 

CA  pg  AJ  o 

c 
.9 
B 

!§■ 

a. 

0 

c 

punojB  uo 
^idap  ujnujjXDw 

d 

0 

00000 

o  0  0  0  0  0  0 

0  0 

00000 

0          00 

0000 

|D10i 

c 

0 

0 

00000 
00000 

0000000 
0000000 

0  0 

•     • 

0  0 

00000 
00000 

0000 

0000 

0000 

0000 

1^ 

suijoisjapuni^)  hijm 

0 

•-t 

m  if\  no 

0000           0 

00 

nO  >o        •* 

CM  ^  CA  CA 

nO  in  4-  CA 

8JOUJ  JO  43U!    10' 

IQ 

0  0*   0  <M  >-» 

*o  in  r-  0  0  0  <-" 

i::; 

On  0   0  nO  GO 

in^  *  ^ 

in  p-  0  * 

sjnoi^  yi  u|  4sa)DaJO 

_c 

CD 
0 

tt\  it\  0*  to  0^ 

^  0  gj  r^  cn 

^  m  rg  ^  fM 

AJ   0*    r^           I--  0    ^ 
rH   -H   Ai            sO   0    0 
•      ••»-••• 

0   -H   0            000 

CO  o> 

AI    r^ 

AJ  p-  r-i  eg  >o 

^    0    AJ   fA    AJ 
AJ   (A    (A  AJ    tA 

CM           0    AJ 

CO         4-  CA 

0      00 

CD  P-          CA 

in  ^       ^ 
00      0 

1 

3UJJOU  uiOJj  ajniJodaQ 

c 

0 

CO  o-  f*-  00 
m  «o  r-  r^ 

^  0  (n  0 

^rf^    0  ^  lA  0  0» 

f^   n    in     ^    <0    tA    rH 

0  -^  0  0  0  0  0 

^    A( 
AJ  <A 

0   AJ 

r^  in  r-  -•  0 
0  AI  (n  r-*  (A 

0  -4-  ^  ^  0 

0  r-  •-•  CA 
in  *  *  m 

^  -M  pg  (M 
1      1      1      1 

0  in  r-  ^ 
0  -s-  •*  nO 

0000 

1    1    1 

|D)01 

c 

!^* 

m   CO   r-J   ^  o» 

0  rg  m  *  « 
m  lA  (7.  in  ^ 

<o  m  in       ON  0  fh 

-14-^              rH    0    0 

•   •   •  f-  •   •   • 

0  tA   0          •-»  0    0 

ON   00 

.O  vA 

,0  0    0  (A   (T) 
^  rsj    ^  OS    0 

^  CO  lA  (A    ^ 

On   ^  nO   (A 
-N  fM  0  0 

CO  0        <t 
r^  On        rg 

00        0 

X(!P 

Lun^  dAjtojaj  aBojaAV 

6? 

r- 

r^  CD  r- 

CD  <i)  m           J^ 

00   rg          (M 

r-  cp       p^ 

0   0    CA    rH 

*o  p-  r-  P- 

00  CO  rg  On 
CA   4-  CA  CA 

• 
0 
E 

V 

tujod  Msp  sBojaAV 

uJ 

0 

•£>  ^  -o 

^00               rs] 
lA  .A  (<1               4- 

?^ 

0    -T           fA 
sO  ^         gD 

CO    ^    rH    0 

in  vo  gj  gD 

-H  in  0  (A 
-»  -»  4  ■* 

]l 

AAO|aq  JO  -j^zE  -uryy 

0 

00000 

0000000 

0  0 

00000 

0000 

0000 

aAoqo  JO  'i^Oi  -XDW 

0 

^  *  *  rg  rH 

0  0  0   -*  0  Ov  ^ 

^0 

0  0  0  gj  AI 

rg  00  ^  CA 

CA  r-  nD  p- 

AJ            .H    Pi 

»4Da 

CO  Ct  00  CO  !--• 
iM  rg  rg  CNj  eg 

0>  0*  O-  ON  *o  o-  c 

AJ  AJ   AJ   AJ  r-t  AJ  rg 

rg  (A 

+ 
^  rg  AI  CA  ^ 
w  rg  rg  AJ  AI 

0   CM    ^    PNJ 

+     + 

p-  0  i-t  o- 

IS9MO-) 

uJ 

0 

.»  CO  ^  rg  eo 
lA  (A  lA  in  a> 

4-  CO  <D  0  •O  0  0« 

cA  c<i  ^  cn  tn  ^  (A 

AJ  CA 

0  f^  p-  in  CA 
m  in  s»  in  in 

^  ^  CA  »n 

-»  in  <t  ^ 

■*-C0  ON  CA 

<f   -*  J'   'J 

aiDQ 

+ 

+ 
ov  (h  r^  o»  %o 

*  ^  J-   CA  m  CA  (A 
.-^  (A   ^  AJ  fSJ  AI  A* 

+ 

«A 

+  +              + 

0  rt  in  p-  rt 

m  CA  i-t  •-<  cA 

+ 
0000 

CA  CA  CA  CA 

+          + 

0  0  0  in 

^   ^  ^   CM 

IssqeiH 

ui 

.-.     .-4    .-<     0     0 

O*  O*  Ov  C  0* 

in  00  ^  o*  m  r-  4^ 

(S  r*  CO  On  00  9t  o^ 

0  o> 

On  eo 

AI  <D   .0  ^  0 
CO  CO  00  o>  o> 

CA  J-  0  CM 

ON     0«     ON     ON 

o<  vO  -o  00 

0«     ON    On    On 

jDuiJOU  UJOJ^  ajnfjDda^ 

ul 

a. 

0  <n  o»  a 
rg  -H  0  r-i 
1    1    1    1 

CD  0>   ri  0>  (A  AI  'tf' 
AI  AJ    0  0  AI  AJ  AJ 
1       1      1      1      1      1       1 

AJ  lA 

0  0 

1 

<>  r-  no  0  0 
III        1 

r.4  (M  0  CA 

P-    0  CA   AJ 
P^  CA  ^    -* 

dBojSAy 

- 

nO 

IN    sO   tA   m    .* 

sO  00   0    .H  (A  nO  AJ 

0  -o  *  r-  (A  ^  jj 

^  in  ^  %D  lA  r*  ^ 

00  a> 

CO   -H  (MO   -4 
p^  AJ  p.  in  <A 
nO  p-  nO  r-  p- 

^   ON    CA   On 
0  CA  0   0 

r-  r-  r^  r^ 

00  r^  <-"  P- 
-.   0  rA  0 

r-  p-  r-  p- 

ujnujjUjUJ  aBDJdAy 

11.' 

CD 

in 

eg  o»  lA  eg  flo 
>o  nO  >o  «0  sO 

0  r^  m  AJ  lA  0>  On 

<t  ^  »n  lA  ^  in  <t 

>0  eo 
p-  h- 

00   Pg  lA   ^  CA 

tn  gj  *n  nO  nO 

r*  »H  eo  ^ 
in  ^  in  ,0 

4-  in  f^  CA 
lA  m  in  in 

LunujixDLU  oBdjbav 

uJ 

<n  -»  in  lA  fsi 

00  eo  CD  O)    CD 

lA  r-  m  (A  AJ  (A  m 
r-  <o  h-  CD  «  OD  CO 

CO  CO 

00  (A  0  nO  >* 
P-  CO  CC  CO  CD 

■*  P-  CA  ^ 
CD  CO  00  CO 

0   -O  ON   CO 
O"   (D  CO   CD 

3 

e 

|3A9|   D»S 

^ 

5 

-3- 

0 

CD  0  fn 

>o  r-  r- 
000 

to  ^  €0  nO           aj 
^0  r-  ^  rg            m 
0000             0 

0 

4-  P-         ON 

p-  ^       *o 
00       0 

CO  -H  in  r- 
4-  tn  in  in 
000  0 

t-i  ^  0  <r 
0  00  0 

0     UOllDtS 

5 

0 

0 
0 

O^  rvi  0 
tA  ^  ^O 

000 

J^  lA   P-  AI  lA          tn 
ON   0   0   0   0          lA 

0  0  D  fA  to       r- 

0   0  0  O*  CO         <> 

ON 

AI 
0 

ON     r^    0.    rf> 

0  CA  p-  r- 

(A   OO    ^   (D 
0.    On  ON  0« 

CO  fM  >f   ON 

ON   ^  4-   0 
CO    ON    00   On 

ON     ON     ON     0. 

rH    00    O     00 

CO  -a-  0  p- 

CA     r^    tA    P- 

<D    00  CD   00 

(punojG)  uo!toA9|3 

u. 

s 

-O  rg  *   (7^   Ov 
-«  rg  sO  -* 

0           rH   -« 

lA  0   0   -0  CO  On  rg 

On  r-  0  .n  in  4-  .A 

^   -»    ^    (A  ON    On    0 

CA  (D 

^  On  0  p-  in 

0    CA    P-    AJ    rH 

in  On  ON  00  ^ 

flo  J\  in  p- 
nO  ^  00  0 

(O    nO  (A    4- 

CA  rg  0  nO 
CA  ^  in  ON 
in  0  <n  CA 

1 

0 

5§ 

K  Z 
UJ  — 
>   -1 

a; 

0 

z 
< 

—                  </> 
zo               - 

03  i^  Z  UJ  ^/l 
a:  11  -1  0  :>^  Q. 
- I  ox  D  0 
>  0  u.  X  Z    -J 

2  ce  u  <  -1 

>   0-  3    < 

-1  zq:  qc  a 

< 
Z              Z         «/)  D 

0           0      (rt 

H-              u         <  < 

0      uj  <       a  -J 

-      O           iu< 

X  <  V  UJ  UJ  0  s 

VI    — <    _l  Z  UJ         < 

<a-i«-<a<x 

>  -  <  0  <  J  i^ 
-13  ui  a.  ►-  <  < 
OO  nO  00  to  X  V 

■0 

LU      • 
—  CE 

Z  J 

■^  3  - 

UJ  -1 
J       z 

< 
z 

-                            D 

0 

a                    0 
"-       z      z  ex: 
>        COO 
t-         t-   OD 
t-   >   wO        vD   1^ 

lO  UJ  lij  1^  z  a 

UJ   -1   -1  Z  —   UJ 

3  i^  a  -^(-  i^ 

u  ^  ^  z  a 
UJ  X  _i  :3  < 
ffi  u  UJ  X  a 

z 
"/) 

Z  V  UJ         UJ 

0    <   Wl            UJ 

U  03  ^  Z    iZ 

^      00  o 
—  z  a  nO  < 

:»  UJ  u  —  3 

UJ          3    J 

a  <  <  - 

0  JZ  z 

i:   s  1 

oo:  za:  Q 

>  UJ  UJuJ    — 

sa  >  0  a 

^  UJ  3  uJ 

<  I  <  I 
VJ  u  J  uo 

cd  >> 


■4-> 

Oj    oj 

(A 

J=  v 

+j  ca 

tn  0 

3 

CQ 

C  iH 

^  s^ 

OJ    C4 

+J 

£    > 

t<  c 

>  a> 

3  0 

0  e 

•0  0 

JZ 

0)  ^ 

1    (/] 

<D 

rj-   3 

a  c 

CN)      0 

(0  ctf 

■M 

y 

a  > 

•0 

0 

c  cd 

G   U 

-H  *J 

0  a 

'^ 

-0  0) 

OJ 

0)  x: 

V  : 

•p  -p 

3  OJ 

3 

C  r-< 

D.'M 

■H  -H 

S  0 

s  s 

0 

0   >» 

en 

iH  +J 

0) 

01 

0)  -o 

OJ 

■0   0) 

tH 

tH 

<U  +J 

rt  +J 

ho 

>  (fl 

Cfl 

0 

t.  ca 

:    c« 

•0 

0  ft. 

;< 

«H 

.D 

3    (D 

0 

0  x: 

0  x: 

0 

j::  +J 

cn 

+J   -H 

(0  3 

h 

£ 

h 

u 

0 

(U  0 

rt 

+J 

a> 

0 

j= 

4^  e 

V 

Vl 

CO 

tt  ti 

c 

U) 

m 

0 

0 

0 

•  to 

U    0) 

•H 

> 

tn  c 

OrH 

■p 

: 

E 

0 

a>  0 

r    S> 

u 

0) 

01 

^ 

P   -H 

cS 

0) 

iH 

ti 

Ct    P 

■0  t^ 

Ih 

-D  rt 

0)   3 

S 

u 

> 

•0   (0 

■0 

hn 

0 

t.  at 

cd   cil 

P 

c 

0  M 

a>  (u 

4-» 

m 

0 

x:  e 

c 

0) 

•0 

u< 

0; 

efl 

p 

^ 

p  0 

c  ca 

-P 

tn 

0 

0 

OJ    P 

B 

r-( 

•0 

3  i 

3 

b 

0) 

>» 

iH  +J 

V) 

?-• 

u  •-* 

0  -H 

0) 

0  a 

0  S 

^ 

c« 

E 

■H  a 

^     C3 

C    C 

t. 

3  s: 

X 

kt 

•H    0 

01 

r^ 

P 

en 

cd  n 

•0 

n 

-H 

F 

0  a> 

Cfl   -M 

c 

0 

S 

u 

■P  c« 

3 

Vl 

C    3 

<a  P 

c 

■0 

>, 

rt  to 

T3  ^ 

tn 

0) 

ti 

tn 

a 

c 

a 

T3 

c  01 

C  -H 

0 

•0 

a 

0  u 

0  0 

-H 

OJ 

a 

■H  c> 

P 

;< 

3 

0 

u; 

0 

P  u 

y 

0) 

rr 

a 

0)  c 

ct  a 

0) 

p 

0) 

t*  c 

u 

c 

OJ 

CS  -H 

•H    0) 

ftj 

XJ  J^ 

■p 

a-o 

•o 

0 

E 

es  "O  c« 

•H  3 

0) 

c 

3 

a 

C  4^ 

0  rH 

•0 

3 

2  0.<  CO 

<D    0 

01 

u  c 

-H 

cd 

u 

') 


6 


< 

E-« 
< 
Q 

•— •  5 
CD 

l-J   u 

I— I 

O 


aujqsuns  a|qjssoj 

ss 

0            s\ 

sO                                                                             (NJ                        fO 

£s  5; 

r-  g: 

p-  CTv            o>            t^  0       1^       0 

(lasuns  01  ssijuns) 

^   ^    (^  CC 

u>  ^  *D  in 

'-«^-rNCN:--?fMOfMa   kr'.oi^'N'MO--*iriif\^.£fvjin 

fM    -  !r>  0   n 
•C  tr^  -f  iT  r\} 

o^  ^ 

O-rO-C'Afnr^C-         oocDO^r^tA        r-o^ 

r-coo^O'CDcor-  0^  t-  ^  ^c^ococol^l^r-c^c^co^^^^cD 

^^^j.^(n.3-^         ^O^^f^r-        Ajc 

S-2 

01-8  ''^pnop 

0,   0  <DCO 

oD^oor-inmo'^NO.J  ^^o-*co(Df*-^-<^<^■-«(^t^ln 

0  iTi  (A  r-  ^ 

1^  0 

rt^rH^AJ.-.r-0           «r-.,H^lA^          OO 

l-V  ''(pnop  X|4JDd 

(\l  C>    a  CD 

f^c^^cf^t*^-JJ■m•d'<M^f^r^Jr^■3■r-oo^o<^'Hr^Jr-lnoo(^ 

,0  O^  ^   M  -t 

lA  r^ 

pgh-mco-3-fsiOiA        ocA(A^cO(A       o^ia 

C-0  '■'oaD 

0  >0    ■*  0 

NO(MO.-«rgf\jr\jOnfM  it\  to  <r\  •-<  ina)m-<Ofnr-4-f^ 

*A  r-  eg  -•  («^ 

0*  ^ 

oo(Ar^ov,r,eo.*gj       ^r*i--*oeop-       ajjj 

AJAJAJ           AJ-H^A|           AJCMCSICM^rg           rvlCM 

1 

11 
•J 
£2 

aiDQ 

CD  00   OCo-l 

+   +++++                                                          +  + 
if»*oor-j'Ocoor-o.           ooN^-*-a-o>-^cc(OfMo 

r-.  1^  r-  ^  nO 

^                  AJ 

;:'^ 

fg        Ai             (\j  CM  rt        ^        ^       Aj  rg  fsi        rg 

uoiiaajiQ 

UJ  t<l    •*  Z 
*/l   ^   rt 

t»^  uj  uj  ^  ^/l 
rsi  Z  Z  rvt 

3  LiJ 

«/JZ 

^        ON  3  S  CO  a  3        -.Z3^3r-3        o> 

m        ^  Z  Z  rj        10        f^             mzog             Aj 

paads 

5 

(SJ   ^  CO  0 

C^  -0  ^  0  sO 
0  0  -*  (O  lA 

?^ 

0        ^OAj^oricri       ^r-ON^<i-cA--t       0 
00       r^r^oojogj       CT>o<0(AON-*rM       co 

uoipsjip  tuo4|nsajj 

::2*:: 

0-*--tCDO'OiftONC^O               OsOfSiaj'-t^mOi-iOrg 

tr,  4.  o)  fsj  r- 

0    rH 

cA                 o*»otA            OAjpg^eoo            0 
en                 (\j  AJ  CM            c»^  cA  CM  rg  CM  cA            pn 

posds  4uo4|ns9y 

n  0  prioo 

.-«p-o>r^.-<coof^JOcD            r-oitoOiA^cDJ-tntnco 

j-   J-  ^   OlA 
0   0  ^   -H   -M 

00   -H 

^                 <j-Oco            AjocOr-fONCM            r- 

^                               ^r^rg                      CA0r-.rH-.0                     fM 

1 

a 
'a. 

1 

1 
1 

punoj6  uo 
i^jdap  oinuiixDw 

E 

0000 

DO--<-00— lOOO        ooooooooooooo 

lA  r-           iTv 

00000 

0  0 

000000000000000000 

P*oi 

E 

5 

0000 

00(MCD0^1-0t-l-  ooooi-ooooinooo 
0  CO       0 

00000 

0  0 

000000000000000000 

'1 

sLUJO^sjapunift  m\/^ 

J3  0  t^co 

0OO00O00r-«0r-.0O0O0O0O00-^f\J 

M  ir.  sO  -«  ^ 

g>  -t 

0                000           00000           0 

ajOLu  JO  -ujui  52* 

^  ov  ^tn 

■fi(^^ir»iArtor^rvjvO  o^Otno^  Oin-(a3^^^(^> 

j^  gD  ^  -<  0 

^,~ 

OAJOOOOOOOOOOOrHOOOO 

sjno4  V2  ui  tsaioajQ 

E 

rsj  CO  CO  00 

^^^.-1-,^         4-rg         ^fnm-NJ-H-«{nM4-^rg.-\J4- 

0  ^  ^  0 

rHO               0                000000                                                         0 

joaijou  ujoj^  djntJDda(] 

E 
5 

03  <M  rsi  4- 

r-tf\«-.sr            04-        r-       4-i--.oocoa)r-       r-       .j 

J-»Ov             -IfNJ                      fNI                       J-             ^              fNJfSJtT,^(\J             CO             'M 

III               11               III                II 

■^  fQ  "*  ^  !^ 

^    CM 

OAJ.rgCAH--^^»A-.fM--'AJCM-.-H-<0 

1    1    1    1    1    1    t    1    1    1    1    1    1    1    1   1 

lOJOi 

E 

in  .0  sO  ff« 

■3-  00   org 

co-Orgojinr-ajoofMin  mr^ogr^  <rajooiM— (Oovp-J- 
<Drg(ncoin-«ojin^  rg.-((^a>(*^Oli^  oeo-*  -a-r^  -a 

J-          -0  <N 

0  J> 

■0  g3 

t-^0(-Oi-0000   OOt-l-h-l-t-O 

/i!P 

uini^  aAjiojaj  a6ojaAy 

s? 

<n  c^  CO  ^ 

r-  <)  1^  r- 

(MOCinrsjcMOiAfNij--.             f^J^r-J■^o^c•£)C^coc^ 

I--    lA    CA   0>   CO 
,0  f^    •3-   J-  (^ 

AJ                   J■^o^-             r-cNJ-rgf-r-              j 

V 

D 

0 

a. 
E 

iUjod  Map  sBojSAy 

u 

-J  c<i  r^  0 

OO-^sO^-r-roCN-N".                f^Of^fM<00>4-C-3--3-fM 

1    1 

—  ^   ,-.  O)  O) 

sj                   CO— AI             r-.3-.-.cDrMO             0 
<T-                        rsig^r-                 —    -a-—  CMr-O                0 

jaMO|  JO  5^  0    "JIW 

0000 

OOOO^O   OiAOiAnOO'-iOOtOr-OC'tCT'^-* 

00000 

0  0 

000000000000000000 

9AoqD  JO  }o  ZZE  -xow 

*    ^   IT.   fO 

CCiN-J-OOO   0-l^J■(*^0000000000<«>00 

0   „   „   Og   ^ 

^  0* 

r-lrHOOOO*OCAa>0   —   OJCMOOOOO* 

CACA            cA            ^            fOAj-i                      rg 

SiOQ 

+     + 

lA    ^    ,0^ 

+  +                         +           ++      +      +          + 

^  rgcnfsj(oo-3'iAOinO(N<ra>o4-(Nja3.-.rM-Trria> 

+  " 
0  J-   CD  ^  0 

s::; 

+      +                      +  +  +          + 
oocoooN(A(AON,o^-»-a-0'ON-*-3-r-j- 

AjCACMCnAJ(MA(   —   AJ—    rgCMAJCM-trHAlrg 

tSSMO-) 

U 

-J  c  m  0 
■y  ^  m  <x^ 

jjCD-JCh   ^c^cor^>0■4■«0^-^0^0.-'00<^JrM^sJCD(Dr-^.-^ 
Ol^'3-m^nn(noj-o^oo-H<Nj(Njr\j|^tsjf\j^^ 

II        II        11            1            1    J           1    1    1    1 

0  m  --•  (^  c^ 

lA  ff,  «  m  f<^ 

rgcnrg^r-  — nO  —  O^Off'r-.^co^O'CDco 

r^co(MON-«^»f>>OinocA  —  4-r-ONCOl^rg 

a*oa 

+             + 
r-  0*  0  r-. 

+                         +                                  + 

+                 +    + 

0  0* 

4-   +                                         +         +         +              + 
{A(^fM.-^'-^(MOcM^cA^g<AlnfMt^c^^  ca 

isai^eiH 

u 

0  r-  .0  0 

<oo^cr^^cf^<<^^a>^^^  ^ooOiM^i^sOJ-^Hf^o^fN 

0  -0   ■-•  OS  -1 
0  g^  r^  r--  ,0 

—  0 

J-   (A 

r-^-OO  -S-  oo-HONCAcA^ONr-AjcAcAO 

(N,(<i<r,^aoo>(«iry^<rOOOOf^OsOin^%Orf\ix>l^ 

—  ONOOa>u>ONOcAoorA^(A^f^(Atoo 

^fAlAfMfAcACA(AfnAJ<r^fA(ArgCMAJ^ 

piUJOU    LUOJ^  3Jn(JOd9(] 

u 

^    ^   0  «M 

oocn(^--4            ^  est                 fsifMrsitnfM^o       rsi       <m 

r-  CO  CO  sO  4- 
0  (^  .-<  0  rg 

.n^r-iA-j  y'>•HAJgD4■(^J^^-^o—  oOnO 

AJ   —   INJOO—   —   AtOO   —   AJ   —   0000    — 

S^DJOAy 

u 

■3-   -J  0  sD 

^^^^rHco-*^^-"<^C^QO^   ro<Nmj-^(*>a*-3-r~(n^rg 

J-    (^    A)    rH    j-» 

CO  J-  0   0  lA 

fg  Aj 

^c^o^'^JJ^o^-oc^-3■<J■lAr-r-'^JfM(^rg 

<N  -*oo<^^-ov^c^a)j  ^oo^-o*r-o>ONOOcoa- 
1 

O-T'HtAsO-TrHiAONp^COiAJ-rMr-iANONO 
CAfMAJ-HCMCMCMCMrH-    CMAJAJfM^^r-lA) 

LUniUIUjLU    s6DJ3Ay 

u 

4^    -T  <N  3 
C>    <>  fSJ  0 

«,r-^^-or^c^(^c^^-^r^,r^^^c^.cr^,c^r^f^c^.r 

,0  (^  m  m  a> 

0  CO  m  CO  CO 
^   AJ   AJ   ^  AJ 

0  ^ 
0  0 

AJ00r-%0^C0(A^O(O(A4-(A^r-f^%0   — 

i-r^fsj^tnfNjcococn^tfxr-^.o^<nfNii-<c^rifO-r 

AjCMgDO'Or-<DCT'OAjoi^CO{>  —  ^O%0 

LunLuixDLu  aBojaAv 

U 

;^;^;^;^ 

r-  l^lr-<nmco^O'-.^oJ^^oc^o,o•*l^fNfMr-cMiMC^ 

^  --.  Aj  c^  rg 

■0  ^  f^  (^  <M 
(\J  4-   (*^  (A   3- 

CA   CO 

cAr-rggiP-    DO^O-JiNCAr--  —  coo-oj  — 

^f^^(n   f^rvi-jiAsOiTiiri   iAf^ino-3-^fvjf\j.-il^rsj(^ 

CC.Or-lAg30lAOO*AiCDsO   —   sO-NCOA)^ 

1 

pAai  oas 

^    tC  rs(  ri 
0   0  0  3 

COt\JOCOfM(>Of-ONOO               o^Oooo^n^ocooco 
0000000000                00000000000 

CO  0  J-  as  0 

4-   J^   1^   0   lA 
'H   0   0    -H  0 
00000 

J-  J- 
0  0 

■C                     J3   0-f               rg—  r\iJ-4-               >0 

CO                coo<^           — ^c^c7>-^           0 
0                0—0           -^ooo-           0 
0              000         00000         0 

0   uoiiois 

J3 

5 

J)    <N  J-   -. 

(«i  cn  ,0  CO 
ON   t>  0   0 
ON  CT>  0  O 

j-rt^^^r-cOin-Njo             co^noo^oaooJ^ln.03>'A 

(p,aoCT»r-of^fMc'^fM-H             iX)coor-o^^oocniAC>r- 
OOOOI)C0^-.<7-J-»                 DODCT-0-.0-NJOVOO 
OOOOD(>OOO0N                 OOOO^OOOO^OvOO 

0   to    CM   -t  (D 
3^  ^0  Al  ^  a* 
r^  0»   CTv  eO  CT» 

0  ^ 

CO  lA 
i7>   D 

lAr-              OiAQD             aOsO>nJ\^a5             *a 

—  —             r-coiA             o^oao- coo             CO 
o*r-            3NDO            —  o-ogjo—            0 
OOJ           o^oo           oo^ocooo           0 

J                                         (punojB)  UOjtDA9)3 

S 

0    0    J-    nO 

CO  o^  ,0  Xl 

lA<fc^(^lco^■oa»t<^o^o^^^ln{^,J^^r-f^(^J^i^J^c^ 

mr^        -H(1^o^eof^Jfnr-'M^A        -<        0              mr^o 

lA  0  CO  Al  O* 
cn   <f   CD  >  >A 

-1  rA  1^  -T 

-D  CO 

J^AJO^CAOOOAjOCM-a-lAr-^f-NOAjr- 

^^0  —  0  —  (Atoo)        0        r-             —  r- 

—   ^    ^           —                          0            —           fA 

c 
.2 

1 

-D 

£ 

< 
< 
< 

r  uj      > 
I  _)      lij 

C  -         5. 

z  >  -J  0 

a  z  -0  z 
-o  0  0 

m  X  z  s 

0 

Z 

0                                                                        < 

Z                                                                                _J 

<                                           z               -y) 

-1                                    0             —             ►- 

<UJW1<0^                                  I                                                  <UJ 
i^C                —                ">-i^                              -1  LU  X          ~)                 ZlU 
^<IJJ                           </)_J<Z<           <            <3t-           3                   »-_lr- 

<q:^-3Ci;_iujuj23<z        zD'>)'B<       <<—  uji^< 
-io^-Ojj-^-io       2><q:e<       ujcr       a>— uj<'- 

<i'jjo;--rt-      ott:^^uj<ajO'sjk:)jj       s:si^_o 

ZZ<<^UJ—  0^30_l0   —  DUO—    I3<Z< 
<<iXiairDtDtDuu.OX— ->    i^   ^  ^   Z    ^■^iOl-0> 

< 

Z  U. 

—  1 z  0 

OC-A   ZO   ^ 
■i   0   lU  -0   A   < 

U.   Q.  1-   S   > 

z  —  q: 

<  5: 

«:  ^  uj 
a      -1 

<  ^-  — 

0 - 

<                                        D                                   OO 

zoz              ^Locr                       i/i7)< 

a_i      0          lujuj              Co: •- 

CUJ      >           ;j_)_i<       u.>-       0  -J  -J  cc 
U,—       ZO       <liJUJ>-       u.zoozz<z 
—  u.       <            uoO'^QOLua:uj<<ZO 
-JViaU<031ZZ<Z_lEuJ—  act        - 

<q:o      ^  z      <<x<aD<caou.u.-ti^ 

uujXjjuj^J             oj       crQ                —  L> 

i<:.TOQ:-U-:ovo       ^^ov^zzz^zo 

<— _(0a:300i-<uj-i<-i  <<  <  — 

£Dma>iiJu-_i  _i_j5:oa:iO>/iinyo-oiO/) 

1 

oumsuns  eiqissod 

8« 

;cs;: 

0                0   0  0>                        O' 

c>            0       in 

<N  ^   J   r- 
n  r-  r-  g3 

o-       oc 

(-       (^  X  g-*       c 
r-        f-  r-  f^        r- 

0 

(lasunt  ot  atljuns) 

«   0   1^    CD    ^ 

J-  lO  J-  r  sj 

-.  * 

!; 

i 

>OsOir-^.C'£'£^^r^sC 

0  rg  r-  fM  0*        m 
<j  ,0  ^C  X  in        r- 

r-  ^   ^  ^ 

C    0-  ON 

lO  J  IT  -*  0  CO  -« 
(^  t^  r  J'  J-  r  .» 

* 

No.  of  doys 

(sunrise  to 

sunset) 

01-8  'XpnoQ 

^  ^  'C  ^t\  -4 

0  0 

:: 

2 

cf^««tn^OO<«>^r^^ 

-»  -o  r*-  -»  ■»       eo 

o«  <N   4  ^ 

-~- 

in  ^  m  in  0  ^  r^ 

-J 

l-f  -Xpnop  /|lJOj 

•*  .0  *  fM  *0 

0  rn 

<c 

•" 

rrio*(N(coinovr-^njo<n 

«>  r^  OD  r»-  r-       f^ 

n*  m  in  ^ 

"":: 

r-  rg  a  0  lO  rsi  00 

to 

E-0  ■"•0 

c^  o**  •*  ^ 

-i  60 

0 

2 

inrHC0(rvtnfSt-4-    -Ttf*    -S-iA 

O'  <D  sO  0  0         0 

C  sO  fM  ^ 

r^  rsiO> 

On  oo  ON  >o  in  m  « 

o> 

ill 

•loa 

r^  0*  *  fo 

00   ^ 

<c 

~ 

f^tNO-iOrnv         -<pr,0-»(N 

(^  {^  —  o)  n       f*> 

in  tn  ^  ^ 

4       « 

o-  r-  h-  o-  o>  r-  &■ 

<^ 

uoipajiQ 

n  m  z 

<«^  Z 

't 

z 

in  -0  -<  CO  UJ       3 

nj          -.  r-.                 z 

UJ  UJ  UJ  UJ 

10 

3  <N  ^  ujO  r-  2 
I/)  rg  i/>  J)        rg  z 

X 

C 

^2 

paads 

i 

0*  fM  r^  P> 
rf>  -.  0  CO 

in  ^ 

■J 

£ 

njrf>o«NiN        r-,ncn<^o 

0  0  m  C  CM        fN 
r-  m  0  en  ^       in 

-o  -t  4  c 

4         rg 

CO  CO  to  rf>  00  r^  -* 
J'  On  (^  rg  o-  0  * 

<0 

uo!p»j|p  }UDj|nsa{f 

J\  ^  0  Ch 

;Cf^ 

;:: 

;:; 

<\jO(<>(0        fS)tfM^rf\(sj 

00  0*  0^  h*  f*»       r- 

<r  ,0  m  ^ 

s  ;:; 

IN  ON  CM^  ^  in 

•a- 

paads  (uot|nsay 

6. 
5 

«  rst  ro  c^ 

^  c  -•  0 

o^tn 

-^ 

CD 

0 

O-^tOO         ocoo»-«>l- 
0-<-.r^        rNO-*-<rH 

o*  ^  r-  .J  .-.       c 
0  -H  0  -■  ^       -« 

0  ^  lA  in 

1  'i' 

On  in  ^  sO  cn  CO 
0  ^  rH  0  ^  0 

0 

1 

0 

% 

a. 

punoje  uo 
i^ldsp  ujnuJiXD^ 

E 

5 

D  0  0  0  0 

o  z> 

0 

0 

00000000000 

0000000 

0000 

0  T  0 

0-^00000 

0 

|D101 

E 

S 

00000 

0  0 

° 

0 

00000000000 

0  0  0  0  0  c  0 

0000 

000 

0000000 

0 

ii 

suijoiuspuni)!  HKM 

(\(  <D  CO  a> 

.0  in 

■0 

- 

-H-J■J^^^o       inr-o*oo 

o-  in  CO  0  (^       CD 

0000 

0       m 

rg  fNj  r-  tf  ^  in 

- 

Ajoiu  JO  ■uiiu  g;- 

r^  tn  0  r^  c^ 

0  CO 

(O 

0 

^-^n^no^o^<^^^c^^o^^ 

(N  ^  0  <r  '-»  rg  ^ 

0  ^  IN  (n 

0  0  (n 

%o  m  fn  p-  sO  in  «o 

- 

sjnotf  YZ  "!  lsa|08J£) 

1 

0  r-  tn  *  r^ 

r\i  c^ 

s 

^0 

Oinor*(c>nin^{no»-« 

r-  .n  0  00  CO  a  eo 
f^  J-  in  -H  *o  iO  f*> 

0  ^  0  05 

^^:: 

CD  r^  m  0  in  r-  CO 
rg  rH  in  -•  iN 

0 

|oujjou  ujojf  ajnijoda^ 

E 

<D  j>  rst  lA  h. 
1     1     1 

w  (D 
1      1 

" 

?I 

^h-COOmf^XOiNfNNO 

or-rN-**n-.sO       ^org 
III          1 

00    ^   crM<\   0^    ^^ 

s\  ■£  fM  4-  sO  <>  a- 

4-  0  ON  -« 

n  .-N       ^ 

1          1 

■*::•" 

0  0>  (N  ON  rg  rH  0 
,0  -0  J^  (n       <e\  '-4 

1     r     1     1     I     1    1 

0. 

rg 

|D|Oi 

E 

PO  0  0  (M  0 
(^   sO  iM  «M  ■* 

nj  J' 

.J    CO 

^ 

r- 

Of'^-HCOin^OOCDiNOO' 

0  J^  (N  J-  lA  r-  (N 

^"-Z 

ON  ;n  CO  -t  ^  ■»  ON 

ON 

^\p. 

ujnq  SAjtOjaj  36ojdAy 

3? 

0^    0    ^    t^ 

u^  in  o->  ^ 

r-  f- 

h- 

0 

ooojcor^        r-r-(Cf^r- 

sC  O-  rg  t^  (^         0 

1^  r-  cc  r-  r-       CO 

4^   ni  0  en 
CO  ^  r-  f^ 

0            <N 

,n   rg  r-  —  en  c 
sO  'O  r-  r-  r-  r- 

-T 

1 

o 

1 

lujod  Map  sBoiaAy 

U 

0  0  r-  (Nj 

r-  .0 

00 

i 

CNJcncDJ            (NrMCOP^OJ 
(N(A(\lJ-            fM(Mnj^<N 

0-  J'  0  0  0       r- 
IT  c^  c  0  0       -- 

«o  -t  ^  ^ 
0  0*  0^  — 

CO            CO 

0  vO  rj  r-   ^  rg 

CC 

6   0 

jaMO[  JO  3^  0  '"IW 

00000 

0  0 

0 

0 

00000000000 

c  0  0  0  0  00 

0000 

0    0    rH 

c  0  0  00  00 

0 

>«oi)0  JO  j„  zit  "W 

0    ^   in    ^    rH 
r-.    fVJ    (N 

«  <r 

- 

-* 

rg.-.O^ino^i^^c^^ccO' 

•C  en  cc  0-  <N  ^  to 

0  a:  rg  0 

is;::: 

2-"--~~ 

'- 

8400 

+       + 
^  J-  J)  -cin 

!^S 

iC 

+ 

+         + 
or--or-vOf\iOi^r-r^.-i 

+ 
o«  nj  -»  in  in  -*  .0 
(N  rg  fsj  pg  (N  fM  rg. 

+          + 
O-   0»  0*  lO 

JJ   On    -. 

+    +         + 
^  tn  (n  fn  (n  rg  rg 

:^ 

1S8MOT 

0 

^  -H  <\j  0^  tn 
^  «  iM  m  t^t 

0*  r^ 

^ 

-3- 

^OP*o^c>^eo^^oo 

OO■-<c0l«^Of^JO^DOO 
(NtNtNJr-^fMiNrsjnj-H^fM 

*  4-  CO  -3-  (n  CO  o* 
^  ^  nj  ^  m  (N  (C 

»  00  rg  rg 

ON   <N  f^  IN 

^  nj  ^  rg 

-.  r-  0 
0^0 

CO  r-  ^  rH  en  a  ec 

en 

aiDQ 

+ 
(N  CO  a)  0  CO 

in  ^ 

M 

+ 

+                +    +          +    +    + 
•~*O(NCN{DrH4-O^C0(*^ 

+    +         + 
0  0  0  t^  0  0  0 

+          + 
r-  h-  CO  0 

;^;C'^ 

+        +  + 

0 

tsenOlH 

u 

r^  .0  CD  -J-  0 
-i  tf,  r-  c  0 

0.  <f 
m  -a- 

CO 

nj 

S 

c*^J■c*^-<oo<^<^c■afo■* 
m*<n*fMir>(rtininm* 

0  CO  Ov  O*  ■*  ■*  0* 

m  rg  fn  (n  4-  ^  en 
en  en  tn  <n  (n  c«  m 

.0  tn  m  0 
0  (n  <n  0 

r-  vt  0 

-^  ON  0 
^  tn  ^ 

r-  eg  0*  CO  rg  rg  (N 

.0  rg  m  rg  nj  rg  rg 
m  r\  tn  en  en  en  ri 

0 
in 

pujjou  ujoj^  sjnijodaQ 

u 

■i)  0  (H  «N  -J 
^  0  ^  rsi  fNj 

0  — 

c 

0 

1 

00000000000 

rill           1           1     t     1     1 

1     J      III      11 

0    IN   0    0 

000 

o-  J-  %D  -^  r^  -J-  1^ 

0    rH    0     0    0     00 

I                 III 

1 

o6oj9AV 

u 

m  -I  rr.  ,o  0 

0  o- 

-* 

^0 

^%or^r*-o*l^(cr-sor-r- 

WfSl(Nr>Jf\JfNfN-N(N<NiN 

^o  in  ^  g>  -•  IN  — 

^  4-  ^  in  tf^  ^  ^ 
rg  <N  (N  «N  (N  rg  rg 

^  sj  J'  r* 
^  00  sO  sO 

4   rg  ^ 
^  <N  rg 

r-  en  rH  fN  eo  rH  m 

in  tn  ^  en  rg  rg  m 
rg  rg  -N  rg  ng  rg  rg 

lunutjujui  06OJOAV 

u 

0  o^  0  <o  O* 
0  to  lA  r-  <© 

o^ 

CD 

4- 

c*^coo^eofMeoo®^■GOr^ 

<«^pg(nnjr-ryinrMf-*cg(»^ 
rsjrgnjrgnjrgfNtNrgnjrg 

O*   ^   »»   nD  ■*  00  (Nl 
cc  o%  a  0  0^  r-  rg 

*     ^     f-     ON 

0  <r  «  m 

CO  en  .-. 

^  CO  O-  rg  IN  rH  <N 
0  r-  (O  P-  r-  -0  f^ 

r- 

uinuJiXDUJ  s6ojdAY 

u 

X  0*  r-  o  (O 
r-  00  -i  j>  cr, 

CO  0 

<o 

o 
0 

O^fNtsii^r-fMcorgr-r- 
0'-«njf\j-.^rsiiN   rg--.-. 

0  .»■  0  ^0  -<  ^  0 

0  o-  0  0  —  00 

ON    IN  ^  -* 
(O   rg  ^  C 

rg  ,0  rg 

rg  0  rg 

rH  0  <r  -*  o-  r»  J 
^^  <a  0-  o«  CO  (D  c^ 

^O 

0 

S 

|OAB|  oes 

J) 

r^  -J  0  <> 
^*^  -.  3  0 

0  0  0  O 

in  4- 
0  0 

-0 

0 

0 
0 

(OO-Orsi        in^^foo 
in^inj        j-inm^^ 
0000        00000 

(n  en  0        -N        0 
<0  <0  -O         ^O         'O 
000        0         0 

sD  lA  lA  r- 
0000 

1^         0 

0         rg 
0         0 

0  *  in  0  in  in 
000000 

0 
0 

0  uO!io{9 

1 

rg  -.  CD  0  -■ 
0  4-  r-  IN  sO 
r-  CO  SO  CO  00 

fN  jy 
in  « 
0  0 

0 

■0 
0 

«.0<Oin         fM^O-^N 
0000       00000 

00  ^   00  0   -3-          IN 

f^  0  0  nj  cn       * 

00  «>  --*  0    3          -• 

0^  0^  0  0  0       0 

ON  rg  rg  r\l 
J-  in  (n  rg 
0000 

O                ON 

-.         ^ 

ON                 X> 

IN     NJ   .0   -0   IN  On 

rg  -I  ^  IN  On  en 
ON  >  >  ON  ao  ON 

ON    ?.><?.    ON    ON 

0 

0 
0 

(punoj6)  uo!40Aa|3 

s 

r^  ri  0  .0  r 
fvj  a>  jj  J-  J- 

'^^^^ 

~ 

■0 

.J(^J^NO-.lnf^|^r--Oln 
0        rri  ^ 

■t  a>  ^  1^  CO  -3  -t 
^  0  ^  —  0  C^  -i 

m    rN,  J^   _. 

n  ^  d) 
0  fn  .n 

B     ^    n-i 

O-   Q  a)  r-  0>  rg  f^ 

gD 

1 

0 
0 

i      r 

-      0 

0:      — 

0      a.      >- 

5      ^      w 

a      0      D 
0  <  0      -> 

_i  lO  <  a:       0 

0  0  (£  lU  0  -I 

ij  I  0  >  z  fl 

<  J    Z     «    Lli 

_(  0  ui  o:  3 

<  u  0  a  a 

uj  0  0 
z  a.  (£ 
z  UJ  3 

—  a: 
0:  < 

D  Z 

-J  z 

33 

£ 

< 
•-    < 

y>  z 

5 

X 
I                                                   < 

<    U           UJ                                                 UJ 

_»-«_)                           UJ        (D 
<  0  UJ  lO  -1        D             UJ 
0  v^  CD  a  —                      lO       I 
—  —        uJ>«-0             ui        _i 

a:r<>Z'/)z      o<      < 
ouziouj<      or      Q. 
_i<o      io-«_i-z<< 

U-J—   t-i^          UJlt-fdl- 

<)-acu>-v£<_j_iii/i 
CL<o<uj<  —  q:<<uj 

<QU.-)*^_II    0»-'-X 

< 

0               i/>           X 

(K         <   0              < 
0  ;/)—>-  H             Z 

UJ  Z  Z     0  E    Z        Z 

^UJ^OOOiUt 

I   J  0  -J  U  I  > 

-  -   D   3   <f   0< 

<  <  <  u  I  or  i/> 

-          D 
<           _l  — 

■I           _l  _(UJ 

-  o<  - 

X   X  ^-1 

0    z3 

I        0  _J 

<        ►-  .^ 

OaJ   irt — 

—  -0   —   « 

-    *  <J 

3  UJ  0 

t)  _j  a 

<  3 

(^         I  0                    Q 

0       0  Z               W 
z                       0  — 

—  3  0  0          au. 
_»      0  0  jj  <  0  J 

-»0<<Z  —  U-Z 

—  aru^  —  ai^  — 

—  —   -   _l  0  UK 
<   I  I  0  UJ  0  Q. 

(_»  w  >-»  z  ol  a  0 

•4  UJ 
Z  -1 
<  -1 

0  > 

Z   -0 

—  z 

UJ 

..J 

< 


< 

< 
Q 

<:. 

1—1  a 

< 

I— I 

o 


auii^suns  aiqissoj 

5? 

CO  r- 

^         t^, 

^  ^0        sO  0 

0 

^ 

.£> 

c-,  r-  -3- 

P-  r-  sD 

P   s    t   ss    ? 

0      in 

(lasuns  o,  asuuns) 
sinuai  'J3A03  X>|9 

(^   4-  CO 

o^  0   ^t  7-  ^ 

<r  ^  <r  (^  <T 

<M  .r    -C   IT  -t 

lA  in  <t  in  J- 

U-»    -.  03 

-J  <r  cn 

0  n  0  fM 

r--  in 

C 

-0  rvj  7S 

0      .o^tnp~NOfNJOh 

J-        (n(ncnen{n-3-rM^3- 

.H  »0(n  0  P- 

-J   -J  (^    ^    »NJ 

z  -^ 

01-8  ''^pnoD 

-■-■^ 

r~  <T  r~  >r\  ^c 

0  rg  0  .-■  CO 

0  «o  -J 

CO   ^   P-   ^ 

in  0 

0 

-2- 

-3-           ^J-cn-a-tAiAfMCO 

in  00  CM  in  fM 

Z-f  '^pnop  /|4JOd 

r-  Oco 

0^  rsi  c-  0  c^ 

0  0  r-  oc> 

tn  0^  0 

^  lA  en  0 

■*  (M 

„ 

gD  ON  00 

r\l        ^p-oocDtncDO 

cn  oa>  0  ^ 

■"* 

r-.   --«            .-H 

C-0  '■'D3D 

0  to  0 

in  tn  lA  .£)  «0 

<-!  0  •*  0  -t 

CM    ^  r- 

a  0  -H  lA 

fM  0 

2 

0  00  <D 

in        NOOtDP-cotnrHtn 

cn  en  0  ^  m 

c 

5 

il 

8  <> 

a^DQ 

r-  0*  (^ 

c^  00       .0  vo 

Qx    (J\    Q'    Q-    ,C 

Ov   0  Ov 

r-  rH  p-  ,0 

0 

CD 

+ 

in  c>  0  ^ 

+                   + 

I^P-O  CD 

UOipSJ[(] 

3  3  N 

Z             rsj 

vO    0    CD    Z   ^O 

-<   fM   3 
CO    -i   Z 

fM  CD  en  iM 

3 

Z 

3 

3  3  lu  0 
;0  Z  -Jl  en 

3C03O3-3-33fM3 
"■OCMWlCM         fM        tOevii/) 

SCO  3  0 

paads 

5 

f*^  »n  ^ 
0  f*j  0 

0  a        -*  rg 
CO  (^         0  — 

c  CO  c^  r-  0 
t^  ^  f\  c  m 

lA    CM   CO 
ISI   ^  <t 

en  0  CO  0 

0   CO   CD   CO 

-O 

I 

in  m  0  r-. 

CO^fMfMcnjjsomtnrH 
eocn-H^^f  rH^fMOfM 

ov  nj  .0  en 

P-  ^lA    -3- 

uo!43aJ!p  4Uot|nsa{) 

>r  nD  rn 

a>  'C        -n  -- 

:C2S22 

p-  0*  r^ 

r~    0    0    rH 

tM 

CM 

-*           nO 

ininin^cnin^-       -J-r^ 

rg  fMr>j  Aj 

paads  |uD)|n!a)| 

d 

t'^^. 

(7-  r-       in  in 

i  "':'".  •". 

0  in  CM 
000 

0    'H    0   -H 

^ 

-; 

,0        ^0 

^fMinr-off-o       OP- 

r-4tn>j-   J^ 

c 

0 
0 

■1 

1 

c 

punoj6  uo 
4idap  lunujiKDw 

5 

0000 

00000 

0  0  CJ 

0    0    0    Q 

'3    t> 

O 

0000 

0          OOOOOOOO 

00000 

P*Oi 

E 

000 

00000 

00000 

000 

0000 

0   0 

0 

0000 

OOOOOOOOOO 

00000 

*0    w 

sujJO|Sjapun^|  HMM 

--"-^ 

sD   -*          iA  CD 

<t  0  r-  ^  -3- 

-4-  'J-  en 

r^  r^  m3  t<^ 

^ 

-0 

en  ,D  CO 

cOsTiAenOsOeM         .-<%0 

in  Ch  CM  CM 

ajouj  JO  -ujuj  53- 

f<i  r-  f^ 

m  f^    ^  sO  ^o 

0  ^  0  ^0  r-- 

h-  0  CO 

-H    P-    ^    J- 

in  0 

0 

P-  CD  CO  -M 

C>iAin.OeM4-fM(^fMO 

-S"^" 

sjnon  fi  u|  isaiDajQ 

E 

o\  0  f^ 
^0 

0  fvim  ^ 

h-   D   CO  0  (N 

CD  a>  <r 
fn  r-  4- 

.0  P^  CD  P- 

en  fM 

^ 

CTs  (M  en  0 

^j._.^^^^^„„ 

lAOCD    0  0 
M  CM  '-<   sO   -» 

|Dujjou  Luojj  ajniJodaQ 

5 

r-  --.  <?* 

j-\  r^  f^  in  en 
J'   C>  CO  n- 

^    -.   CD    d- 

-1  0  r- 

cn  p-  0  n 

CTs  vD 

;i^ 

^  -I  lA  rsi 

(n6^nc^^A»0(*^.3■  --co 
-H-ij-o^j-i^sOr--. 

1      1      1     1      1      1     1      1      1      1 

-■P-  0    "«  0 
-3-  fn  n  -.  4- 

|D|01 

E 
5 

r-l     vO     -i 

f-    ^    (N   0   J- 

^4-        in  -« 

0  r-  in  (M  r- 
co  0  ^  rsi  CM 

in  -t  -n 

la  in  ^ 

lA  0  CD   :n 

c^  in  (7s  -H 

(M  0 

0  in 

0 

CD  CO  -t  ^ 

J>   J-    J-    CO 

J-rMi^r-i-^-rsi^rnriiA 

0   0   IM   -H            fSJ           -H            lA 

----- 

'(IIP 

Luni^  aA!(0|aj  aSojaAy 

0° 

-I    -3-    ^ 
^  r-  r- 

^  .0       f-  r- 

r^  sO  vD  r-  ^ 

C>  in  ^ 

0  1^  --.  p- 

-3- 

.D        cn 

mcMP-'-^cnfMa;       OfM 

.0  .c  vO  r-  -D 

0 

a. 
E 

iuiod  /«ap  aBojSAy 

u 

0  (M  P- 

li^  r-  so 

.■Mr-        c>  .0 

???5? 

.J3  ^  r- 

3^-^ 

-C 

r- 

0       «o 

J■o^ooc^o^o       sotn 

CM  cn  0  <r 

jaMO|  JO  3^  0  '"JIW 

000 

00000 

00000 

000 

0000 

00 

° 

0000 

OOOOOOOOOO 

00000 

aAoqo  JO  3o  ZZE  xow 

^0,. 

0  <J  (VJ  m  m 

0  r^  CM  r-  no 

en  m  J- 

0  r-  ^  Qv 

fM   CM  -H  CM 

C   <f 

0 

CM  •*   0  0 

cnfM(nr-.oooo%ooo 

»H  .-■  P-  0   CO 

OlOQ 

+ 

+ 
(N  fn  fN,  -t  tn 

+ 

m  .0  m  rH  0 

+ 

fM  -^  rsi 

+ 
0  0  0  4- 

+ 

% 

r-  p-  CM  1^ 
rg  i-sj  fM  Aj 

+ 

Or-.n-.^eM^r-.rt^O 

+  + 
^eo  -ij-  ^  ^ 

jsaMOi 

0 

0  r-  ^ 

CD    <*■     r-.    C^    CM 

(M  ■*  -H  n  r- 

sO    r-.    (MCD    sO 

CO  0*  •J' 
CM  on  J- 

0  Q^  <f'  -i 

J-   00 

"^ 

C>  CM  CO  0 

sooor-eo^so^oo 
inoo.oh--Tin(>ocn 

^  ^  CM  0   -» 
tn  ^o  CM  0  OS 

aiDQ 

+ 

0  in  0 

+ 

^   ^   0   nD   ^ 

+      + 

^i.o. 

+ 
0  P-  0  0 

+ 

0 

+           + 

+                  + 
tno<foo<foooi^ 

(O  ^  o>  0  OS 
fM  -1  fM  tn  fM 

4SOH6IH 

<J 

0  r~  fsj 

r-  en  CO  c^  en 

r<%  r"   (^  en  c^, 

CO   w  0  f--   0 

cn  -t  -3"  m  -^ 

'^  °^  ^ 

0  0  J-  «o 

lA  in  ^  0 
en  en  en  J- 

0  en 

4- 

CO  Ov  O   O 

(M  en  CO  0 

coojenAjen^OOsOh- 

rsi  fM  0  r-  -t 
CM  rg  in  -H  ^ 

I*: 

Lujou  UJOJ^  9jrnjodaQ 

u 

t^  ^  ^ 
000 

1 

CO   cr^    I--   CD    ^D 

00000 
I             1     1 

^00-.^ 
1     .          II 

-i  r-  CO 
000 
1     1     1 

CO  CM  0  en 
0  0  --«  0 

0   (M 

0 

•0  <r  -^  (M 

^    -H    0    r-< 

fMO^OO-H^AJOO 

fM  fM  Ai  0  nj 

a6DjaAV 

U 

fNJ    ^   QO 
r\j   fsj   CNJ 

<\J   (M    IN   fM   CM 

^  %0  en  -*  .0 

p-  r-  ,0  c> 

P-    ^ 

■3- 
rg 

fM  en  0  --« 

-.(ncofMcncMr-sO^p- 

OtnfM-HfMOtM-«eMa) 

cn  CO  .0  P-  ^0 
0  a>  («^  0  f>4 

uunujiujuj  96DJ9Ay 

u 

0  nO  <o 

CM   (^    «£)  f^J    <f 

f^  CO  in  r-  ^ 

m  0  njcn  0 

CM  CD  (D 

fMCOr-CM 

CM  r^ 

CM   nD 

2 

r-  o\  f^  ^ 
sO  to  0  ^ 

oocor-ootno-H^fM 
eMr-^iniAcniAOOfM 

en  CO  r-  ^  0 
cnrg  .0  ^  in 

UjnuJjXCJUJ   96DJ3AY 

U 

o  <>  <> 

0   EC    CO 

(>  -.J  cn  0  cn 

CO   (>    (C   CO    CD 

>o  <M  sO  0  rsi 
0  <M  0  0  rvj 

^    -*   -3- 

0  0  0 

-^J   CO   P-    ^ 

cn  p~ 

0 

CO  en  0  r- 
r-  CO  u^  sO 

rMen{>a>-4-<NOfMC0.a 

^-co(D^-c^p-o^-l^lA 

fM  P-  nD  A)  0 
p~  0  0  h-  0 

3 

1 

.  . . 

laAS)  Das 

^ 
5 

■O  <^  rsj 
000 

CO         rM  h- 

0      00 

m  m  r-  J'  iTY 

(*^   fM   ^   ■*    <n 
00000 

■^  -C  ^ 
000 

CD  m  o  j^ 

fn  en  -»  m 
0000 

0 

.-1 

•0 
0 

J-       0 

-»            lA 

0           0 

0          COCDO-O-          -HO 
i\        lAiAUijj^o        in-3- 

0      00000      00 

fM  0>  en   4-   00 

-3-  rH  -a-  in  en 
00000 

0    UOIIDJS 

J3 

r^  r-  CO 
0  <7>  c 

r-  f--  ft\  ,}■ 

r-.  r-  m  <!■ 

CO  r-  h-  CO 
c^  0*  CT»  CT» 

r-  CO  m  -.  CO 
-i  en  CO  en  0 

J3    fM   CO   X    -O 

CO  ^  ^0 

Ln  ru  CO 

a)  a)  a> 
(jv  (?v  0 

fM   rM   rsj   4- 
-<   CM   (<1   4- 

-.  -.  ^   D 

0000 

(J-  ^ 
>  0 

0 

en        o 
-t        p- 
0       c^ 

.-M          rsiiA-H-OOS          (T^CD 

0       AjcDr-^^'       f^r^ 
!>        <^(Dao^-ao        (>co 
0       oc>oscho       c^(^ 

J'  in  ^^  -n  ^ 

(T>  OS  4-    CO   sO 

sD  ga  <D  0  p- 

Os   OS   0   0    OS 

(punoiB)  uof4DA9|3 

s 

^  w  ^ 
-*  -*  c*^ 

^^SH 

CD  P-  -J  r-  -n 
J-  o)  -H  .0  0 
-3-  r-  '-<  CM  ^ 

~o  <^  -t 

0  en  -i  r- 

0  J- 

-3 

a-       ^0 

O0\mina>Os0O-.Z) 

^coo>enfnininoofM 

in  o-  J-  J^  .n 

c 
.0 

0 

■D 

c 
0 

0 

< 
< 

Z 

5^5 

<  <  to 

3   Z 

_   <    X 
OC  Q   3 

0  z  0 

U.   —  ^ 

Z^         X 
OuJ        t- 

<  0  —  UJ  U  0 
^    Z  0  D         _1 

0  —  z  0  X  or 

-   ^        3   D  oJ 

cr^/j  OS  o>- 
3  lu  D  —  < 

m  0  Q  i/i  i 

lO  <  1- 

<  —   —    Q 

^O  Q  U   Z          < 

z  q:       <  <  •- 

<  0  uj   -1   ii- 

i<;  u  0  0  uj  X 
z  0  o  a.  ^ 
0  3  0  0- 
u  Q  0  V-  3 

tw"  Z  Z  -J 

Z  3   ^^ 
MiZ  Z  A 

>    X  I> 

0   bJ  0 

Z  UJ  UJ  i^ 
<  0  -1  Z  t- 

—  =)  q:  <  tr 
lO  0  <  Lu  0 

—  q:  I  _)  Q. 
D       '_»  a  uj 
0  z       0  > 
-1  0  tlJ      -iJ 

1-  1^  3  a: 

<   <    UJ  I 
03  -I   Z  i/) 

LU           0 

Z  Z)  z 

-  0  < 

<   OD  _J 

Z   -1- 

o:  q: 
<  0 
u  a 

Q 

Z 

<  tiJ 

Si 

<  — 

< 

CO 

«/l  CO 

u  0 

X 

u  -I      >-  a 

<  -J          UJ    UJ 

tO  -^         i£  1- 
Wl  I   Z  '_»  01 

<  CO    LU 

2:  UJ  1-f-   u 

D  ui  z  a 
_)  0  <  0 

13   CDZ   3 

0 

z                                — 

<       <n  ^               < 
z          3      0  <      n       s: 
<                   —  _i 

0  E         Q.               UJ         UJ 

—  <  z      *-  z>~ 

1  -►-       aooi-Qio 

U< '               i-ZujO 

—  2   00*-0   X  —  DUJi- 

zuaazzo  1-1  Oi^_i 

!►_, .<ozq:^d 

_(UJujja:o<<D< 

<ciou.e)x_i5:zui 

< 

<       < 

>-       z  u^ 
0       0  — 

UJ       .-  0  UJ  0 
Z         <  Q.  1-   D 

z  X  z  <  ^Ji  0 

Z  D   UJ  Z  I   0 

-1  .-  z  a 

D   Z-  0  ►- 

Q  —  I  a  wi 

aumsuns  aiqissOfj 

S? 

^ 

•0  <c       0  m 

1^  ^       t^  r* 

c^       ru  fo  0            0 
cc       f>  <>  c            0 

,0         --  cc         0 

J3           f-    f^           CC 

<n  fM  CO  ^ 
r-  ON  c^  c^ 

0  <j- 

,D               e*' 

r-         ON 

^   (M    ON          f--          -.  O- 

^  T^  r-       .0       r-  f^ 

f- 

(;asuns  04  asuuns) 

V^tUSI   'J3A03  X>|S 

^  in 

iTi  -C  in  00  0 
tn  ^  ^  -J  (O 

kT.  g^  in  (n  c  f^        -* 

0>   0   J'  CO  0>  in  or 
^  lA  <r  J-  <r  c^  e>. 

—  -Nj  f\)  in 

^    (Nj    —   — 

>J    CO 

rg         00  0 

<n  c 

P^  lA    C-  O-           —  nP  ^ 

lA  in  <y  <r        j  ^  in 

* 

>•  2 
z  ^ 

0l-8'>(pnoQ 

CD  c^ 

CM  o*  r-  r-  * 

<nr.fs.cnc^^        ^ 

CO  0^  00  r-  0  CM  e\j 

<r  0  ^  ^ 

^   ,0 

en        p-  (> 

CO  h- 

«  «  (oeo       eo  CD  CT* 

2 

l-t  -Xpnop  X|»jOd 

"2 

0  <»  <N  pg  ,0 

h-  ,o  in  in  CO  r^       -c 

--.  a*  CD  rg  p^  0  0 

<r  On  <i  ^ 

lA   ^ 

"    22 

"i: 

0  0  IN-*        fA  0  0 

•" 

G-0  'JO»ID 

0  0 

0^  ^  (M  ry  £h 

^  CM  -t  en  0  0*       en 
fsj  nj  (M  (M  cvj  ^        fsi 

csj  en  in  (M  ■*  <^  <> 

en  rg  sO  -* 

AJ    ^ 

^           (NJ   0 

i::: 

0  0  ^o>       0  (n  CM 

2 

c 

9^oQ 

CO   03 

Ch  C*  (^  c*  -• 

nO  ^O  0  in  in  in       ^ 

e^  rM      CO  r^  e^  o* 

C-  CO  -*  0 

ON     0> 

0  0  c  r^ 

k;   2 

eDiNcop-*oa:eooo 

0 

uojpajio 

UJ   ^ 

3  3  -JD  i  :e 

z  in  -H      z 

3  0  3  i  s  en       3 
Z  on  ui  z       (M 

ov  ^        3  3  -*  ifl 
-.             Z  Z  ry 

Z  wl  "     in 

X   3 

^3^3 

UJ         3 

in 

33    3<0UJ333 

wi          <N  z  in      in 

nO 

paads 

6. 

(T-  <ri 

^  ,0  -3-  f^  nO 

CA  ^  c>  c  -■ 

^  m  en  fM  in  (\j        (sj 
en  4-  CO  0*  <o  ^       lA 

0  C^        c^  rg  0  IN 

ON    en    J-    rH 

en  -J  en  0 

-■  -J 

4-  ON  ^  ^ 
ON  (A  0-  (N 

I    ~ 

^  ^  org  eo  ^O*  ^ 
,0-'en^4-Ajenrg 

ON 

uojpojjp  tuoijnsoy 

0*  0 

rr.  ^  .A  J-  in 

mo^or-^en^ 

r-             <r  %o  e\j 

0   r-l  ON   1^ 

r- 

AJ          IN 

2 

AjfNjeNAItsinaeNrg 

0 

poads  |uoi|nsay 

d. 

—  0 

c^  ^  ^  0  CO 

0    CfN|^^-.0^ 

CD             0  ON  in 

t\J   -^    r-.    0 

0 

r^        cZ 

0 

ONCOONen,Of^enen 
0-«rgrg^^fM^ 

0 

\       c 
\       0 

1 
a. 

I 

1 

1 

punojB  uo 

E 

■D    Z) 

00        00 

000000       0 

0  o  0  0  0  0  0 

0000 

0  0 

0        00 

o  0  0 

00000000 

0 

P*oi 

E 

0    0 

00000 

00000000 

00  00000 

0000 

0  0 

0        00 

000 

00000000 

0 

SLUJOtsjapuni^f  HUM 

in  sO 

en  in  ^  c%  4- 

en-jenincnj-iNm 

J)             0  en  CO 

^    U->    r-(    0 

•t  r- 

lA      -a- 

- 

■^  •O  ■»J%fAinrg.T 

On 

ajoui  JO  -uiuj  gi' 

j\  0 

m  r-  ,0  -*  ^ 

menm^^en-^^ 

j\  ^  0  T»  r-  r-  m 

lA  ^    O    0 

On    0 

"-■^22 

CO  0  00 

coeoen-iorgcoco 

2 

sjno4  yi  uj  (SsfoajQ 

1 

4-  in 

in  0       ov  0 

rs(  eo             in 

0  ^  ^       0  -I       -1 

nO  CO  CO  0  -•  en  sO 
in  f\i  ^  M  f-  ^ 

^   lA           0 

u-1  J- 

J-   CD    00 

inoeDsOOfsienen 

<^ 

piujou  ujojj  3jn4JodaG 

E 

^  0 

r-  lA  r-  ^  CO 
<r  (\i  :<^  ,0  -1 

ngr-rHcotninf^r- 
1     1     1     1     1     1      1     1 

0  en  (^  en  r-  nO  o^ 
1          1               1 

^    -J     -J    J- 

'^  !^ 

o>  lA  «o  r- 
1     1     1     1 

0  <»  en 
-<  r^  eg 

en-Hj-ooNrgenoo 
AlJ■--lO■*^0Altn 

ON 

:n 

|0(0i 

e 

s 

J^  0 
00   0 

0  ^  0  r<l  r^ 
^  fvj  r-  -H  -0 

~'-<-Hi-orvj-r^ 

j-i  m  >a-  -.  J.  *N  CT- 

0  in  ON  4-  (M  m 

ON   30   •-    0 

(N    -. 

^  lA  f^  in 

-0  0  in  CO 

J-    ~.    CO 

inom~.-jr*sOJ-i 

^nLnvD^O^D^O>|■J■ 

1 
1 

M}p 

ujnq  aAj40|dJ  a6oj9AY 

«« 

-J   -J 

•c  ^r^  'O  -c 

jJ^-;DI-O^in^0D 

r-             in  c.  r- 

j;^;;?;^^ 

p: 

S    S 

J- 

r^r-^^^.cr-O 

s 

£ 

0 

E 

lU[Od    M3p   a6DJ3AV 

u 

vo  0 
0  0 

sO  «  r-  r-  sO 

o^^-r-c^c^a:cn 

r-             0  X  CO 
^             in  r-  e\j 

ON    sT    t^  0 
en  ON   «  in 

sO 

r-       r- 

" 

•ONOOcor-sC-o-J 

^ 

d    0 

Z-" 

JOA\o|  JO  5^  0  '"!W 

0  0 

00000 

OOOOOenoo 

0000000 

0000 

0  lA 

C  0  0  0 

000 

00000000 

0 

eAoqo  JO  3o  zn  xaw 

rr.  0 

0  <r  ^  -a-  r- 

COCOOOOO--".-.^ 

en  rg  0  en  or-  ON 

^  ^  r-  in 

0  0 

CO  en  ^  en 

S2S 

AJOOiAinrgenesi 

- 

9^oQ 

+ 

+ 
OOOOOO^CDnD 

+    + 
^  „  ^  in  ^  (7*  .-1 
^  en  en  rH             en 

+ 
0  ON   CO  0 

rg  rg 

+    +   + 

in  in  ,0 

+              + 
r-r-r^rgrgt^r^r- 

i:^ 

ISdMO-) 

u 

^  0 

0  rs)<>  (t^  CO 
in  r-  (^  en  c^ 

0>r-CCMO^»OeNJ(M 

r--.Oin(\jfnonjfvj 
1   " 

en  -H  ry  na  J  0  r^ 
«^  *0  rg  r-  4-  0  ^0 

CO   0  AJ  .0 

(Nj  0  fg  0 

CM 

CO  en 

-^  -T  0  CO 
^  <r  in  evi 

sO  rg  ^o 

or-eoj-  c<^eog^ 
tn,or^-*^enr-iA 

r^ 

OIDQ 

Ov  0 

+         + 
CD  CD  (n  (>  0 

+ 
-T-T^>r-iJ-^Oe*^ 

+         +  + 

CM   sO    rH   CO    -H   ^  CO 

+ 

CO    lA   ON   0 

+ 

^iQtCfC 

~:::; 

+                 + 
CNjen^rgfNrgenen 

+ 

|S»h6!H 

u 

-«  0 

0  in 

0  r-  c^  -*  r- 
in  nO  tn  ^  ^ 

cDO^-nmo-tO-* 

p^ooi-Hcno  0*00^ 
encn^^.a^en^en 

i-H  ^  ^  en  .T  -J  ■-" 

0  <0  •*  ec  tf  0>  -H 
en  en  en  er  m  en  4- 

00-*-* 

in  in  ON  On 

r^  rg 

^  en  en  CO 
4-  en  en  CM 

rvi  -.  0 

1-  J)  0 
fn  en  4- 

en^,0^-*rgenco 

enoNOO^rgennj 
cAfMenencnenincn 

w 

piujou  iiioij  ajntJodsQ 

vj 

1      1 

00000 
III          1 

0(nrsj<M(MO(Nj^ 

1 

J  in  <5  in  en  -T  in 

0    0    0    0     0    -H    ^ 

On  <D  CO  rg 

CO   D 

0  0 

e\,  o>  sO  -- 

0  0  «  -• 

,0  en  r- 

-.  0  rg 

en^O^Oenentn^ 

0 

aSDjaAV 

U 

0  in 

0*  -.  J.  O  00 
J-   nO  -J  J^  -* 

^  O^   ^  ^  rsi  ON  ^ 
^  <r  en  en  .J  en  ^ 

ON     ^     J-    0> 

0  en  0  •:5 

0  CO 

rg  ^  in  ^ 

0  en  r- 

-*COCOeNAI<JAja3 

^ON-.inin-ifAi-» 

luniujuiLU  a6ojaAy 

y 

0  -* 

0  o* 

OS  ^  m  CO  1^ 

^roeooooi^en 
^mesiooin^oc 

CO  *  <N  0  en  0  0 
r-  On  r-  in  CO  in  in 

0  0  r-  r- 
0  in  ^  ^ 

ON     ■£> 

rg  0  sO  .a- 

r*  0  0  ON 
^  nj  rg  --. 

ON     -H     J- 

CO  %o  o> 

4^p-gD^^^N0 
■J-4-NOOOOOin 

0 

uinuj|xouj  a6ojdAY 

u 

m  fO 

0  —  ^  -<  f^ 
0  ^  -.  -.  ^ 

r-rMr-cor-^(>^ 

^   0    0    ^   0  00   CD 

^  0  0  -^  OrsJ  nj 

r^  r^  ^  0 
en  J-  en  en 

r^r~ 

ON  CD  0  e> 
CD  f-  0  eo 

00-0 
en  0  in 

enoi^   DOencnen 
coin^OOoccoao 

'^ 

3 

? 

Q. 

laAai  09S 

ui 

5 

0  0 

00       00 

oo^o^'^(nc^(n 
-^0-.0-<-fO-« 
00000 003 

0               000 

J  r-   en  0 

0   sO    ^  --^ 
-.    Q   ^  ^ 
0000 

0 

■J        r- 
0        0 

0 

moONON-JON^TJ- 
inr^inininin^.n 
OOOOOOOC 

0 
0 

0   <J0!1D*S 

5 

D    0 
0   0 

in  rv      rn  CT* 
r-  CO       ^0 

0^CT*-OO0*0*00(n 
CO(MtOfMr-0-.3 

toa-a)>!»ovo<h 

0               0  r-  -3- 

J-               -1  f-  f^ 

0                   ON    On   CO 

-J    0   ON  .0 

0  en  .*  .0 
-.  en  sO  nO 

•J' 

0 
0 

0          nO 
en        4- 
0        0 

J* 

r^   OJ>rgrsjrgsO'^ 
4■C^O*AfM4■,00 

OlAON-H-'-tONO 

00>ONOOOO>0 

=0 

rg 

(punoj6)  UOIIDA8I3 

S 

J-    CO 
0   00 

•^  o  r-  m  .0 
m  (Nj  ^  0  CO 

r^-COcO^--J-«fM 

Bo^-ffD-ooor- 
0^  —  ^-'c^ao£^ 

-*  -1  -.  ,o  »  0  0- 

,0  in  r^  -J  7>  0  CO 
in  m  -J  CO  ^  iM  r- 

J3   ON  fN,  -. 
0  tA    4-   -. 
ON   ,0  en  en 

J-     JN 

^     ON 

^^^:: 

j>  vn  rsi 

-.  -.  0 

sO    lA    ^ 

-*^J^J■Or^,^-J^ 
eo  CO  -<        ^       0  -M 

.0 

c 

1 

c 

D 

iOO  — 
-^  0 

X  1^   — 

•J  a 

<    UJ 

0  <  UO.   lO  — 
W>  —       UJ  —  u. 
*0  ffl  i/)  i/)   DO 

-  z  <  0  0  z 

Z  D  1^  ->    _l  — 

_i  z          0; 

0  <  >-   ►-  Q. 
U  >^  i/>  1/1'^ 

<  -1               > 

Z               _l              _)  1- 

<  t/>       <           _i  —  < 

t-   0   3  U.                L±J  U    -J 

z  z  0         <  a      -D 

3-0>-ujZV)^0 
Z  _iin<a:uj-iiji/> 

-l<   UJ    >   _I   _)     _J^ 
—    _ICE<UJ<   —  — 

d                  UJ 

<  z             -        u. 

^  <            *-       u. 
*0  _J  3         <         D  UJ 

<  I/)              J         _l   Z 

a  —  z  1^  a.       dJ  — 

OD        _l  -J             in  p- 

ujOOOI<^-Z 

ZZi^u.^  It-uJ 

<  za;  a;  <  0  -i 

a  —  0  0  X  0  < 

0  -f  z  z  0  ifl  > 

< 

<  <n       u 

a      <      u 

<  0        -D 
>        UJ        £ 
uJ        >        UJ 
Z               OZ 

)-   ./I   ZZ 
_|    <    Ul  — 

UJ  _)  a* 

U.         OD 

q:       0 

I       z 
in      0 

Q.         1— 

z      0 
<      z 

I      — 

0  I 

3  tr  in 

LUO  < 

0*- 
vj  z 

3 

en  —  — 
et  u  u 

UJ                    D 
-)  vj  u 

3  "-  —   iiO 

UJ  zz  a^ 
z  <  <  <  z 

_1  _I   3.J 
—  _   UJ  Ct 

<  <  z- 

0 

»<  o 

aJ   0 

z  q: 

uJ  z  -1 
3   D   0  -1 
UJ    0  ►-  UJ 
Z  0    >   3 

CD  <  in 
-1  -J  o 
<  uo: 

< 

0 
q: 

« 
o 
J> 

s^                  0        < 
0:        Z        UJ  D  _( 

0      0      z         a 

>-          -          Z    ^  ii  U   UJ 

z  0  UJ  ao:  t-  in 

3>--i_lj^OO-0O 

UJZI<         S-VJJU 

z  <  0  U.    •            X  < 

cd-Sj-u.  si^jq: 

_*  —  D   •  ujuj  0  > 

<<ncD">zza:<n 

Z 

a. 
< 

I  -1 
a:  — 

i2 

r 
< 

•) 


i 


.J 


< 


< 
O 

i-J 
<<« 

I— I 

o 


su^suns  3[q!SSO(] 

ss 

J-   CO   OJ  (>  o 

r-  o  nd  ^o  >© 

03  CT«  c^ 

o  r>  -J-  sO       c^ 
t^  1^  r-  f^       f^ 

(>   CM 

fC 

4-0        (Nf-cooorogj 
r-in       *^inj>cocoin 

o  in  <D  in 
r-  nO  in  (^ 

vO 

(idsuns  oi  asuuns) 

^.'^  <^  -D  0^  :*- 
lA  tn  vf  in  »o 

(Mr-  (D 
ff  nj  nj 

sO       -.  ^  (v-  4-  in  -T 
<f        J-  ^  -J  -J  f^  'J 

o  .o 

^   (O 

>Oi^r-ccincn(j' 
in^co^r-^^mo 

incDO-r-cDODeoooy^co 

,0   O  CO  OJ   O  CO  iT 

-J  (O  J-  in  in  -J  in 

^ 

■ 

0    "   c^ 

z  -- 

Ot-8  '-(pnoo 

O  »n  m  («^  ifi 

^rg  tn 

1^        4  o  in  ^  in  CO 

(^  in 

^r-.r'OOOooino 

oo4-co%oiNiNco^ino 
rgrgrHfMCNCNPg       fsj 

O  in  o  .I  O  CN  -H 

CO 

^-^  'Xpnop  X|lJDd 

t\)  r-  .0  r^  o 

^.,- 

^        rtcn  rg  -a-  o  (0 

r-  O 

OrNrg-d"-J»0O(\icN 

^■r-c^incooeof^r-^ 

r*  ov  CO  o  o  «o  CD 

':: 

E-0  ■•'°3P 

CT-   0^  O  -H  «0 

,0  tsi  ^ 

(*^        OfM  ^  en  o  in 

r-  r- 

eoajsor^r-m^^CT- 

CN^(Nnj(N--tr-.CS| 

ff-OOO-HOOOff-O 

:!::;222i22 

o 

-D 

C 

^  _o 
i2  o. 

aioQ 

c^  o  o  o  -3- 

f^tSI  O 

oo(^^-a>(^<ocDO 

+ 
in  <r 

rg       CN       cs)  rH  (N  rH  nj 

OOcNCinoiO"   ^^-H 
fN  -H  (N         fN         f>J   fH^ 

o  CO  r-  in  CO  r-  r- 

o 

uoitaajiQ 

J  "S  3  m  J 

UJ  ^/)  3 

njaX3i-4-3in 
nj   Z  ui  <J1  ^  IN         (TV 

\n  to 

CO        r-iajoajst>4- 
^        iNCNcOfNtflrgco 

UjUJ(NUJUJ3tUlUUJ3 
Z-H         tOZW^ZZt/) 

(^  O  3   3  ^  3  (N 
rg  CM  Z  lO  fNj  Z  CO 

s 

paads 

fsj  in  to  .o  CO 

O  fSJ  rr. 

oor-^o^coo»co 

CO  o 

r-        co^coj'for^in 

O          CC>OfOOOng 

^Noor-socoinj-^r-- 

CO^fOO-^NOCOCO-lO 

CO  J^  rg  ^  ^  -H  ^ 
■4"  O  in  O  O  fN  o 

t\l 

uoipajip  4UOt|nsa)] 

:;<'f:2;: 

nOO  O 

^        m  .-•  r-  t»^  in  ^ 

-t    nO 

r-  I-"  rvj       (Ni  r-  CN  CO 

(OrHOOr-CNinocoop- 

in  CM  p-  in  r-  (N  r- 

^ 

paads  4uo(|nse}j 

Q. 

5 

in  *n  (*^  <o  IT. 
O  O  OO  O 

m,o  O 

^(N  O 

eo        ,-1  m  m  fst  r~i  r~ 
o       -^  o  o  -«  ^  o 

O  CO 

.O   in  M          (O  .-i  O  (N 

r-inor-inco(Nor--i 

^OiO^OO'N'-'fOO 

in  CO  rg  o  f^  f--  o 

.o 

c 
.9 

D 
Q. 

i 

Q. 

o 

punoj6  uo 
^4dap  uinujixDv/ 

E 

O    3   O  O   O 

O  o  o 

oooooooo 

,  o  o 

OOOOOOOOO 

OOOOOOOOOO 

O  O  O  O  O  O  o 

o  o 

PIOI 

E 

S 

O  O  OO  o 

O  O  O 

oooooooo 

o  o 

ooooooooo 

OOOOOOOOO   o 

O  O  O   O  O  O  O 

o  o 

sujjD|sjapunt{4  H4JM 

-J  fNi  u-nn  CO 

■J3<\i  <I> 

,0        CM  m  CO  m  nj  CO 

O   CO 

o       o       o  o  ■-*  o 

O-TO[O-.^s0rgo-i 

o  m  in  CO  ^  -o  r- 

o 

sjoui  JO  -uiuj  sj- 

^  -ji  ^  _,  ^ 

^-'- 

r-  ^J^>A^-lnnJ^o 

r-  fN 

-JOOOOO-H^O 

cN*4-njoco4--*x*J% 

-.  eo  o  ^  CO  fN  CO 

o  o 

sjnoH  ti  u!  4saiDai9 

E 

S 

^  a>  ^  -t  ^ 

cn  Ov   sO 

or^,Dr-^fNjNDco 

■N    fM          J-  r-   ^   fM 

rg  .0 

r-            o  O  O  ^  ^  o 

OJ)^-*r^-*a»in^in 
oj'  sOOinto  o-^o 

CD  O  CO  O  nO  CM  ^ 
(O  CN  rH  <f  CO  .0  rg 

CO  O 

jOLUJou  Luojj  ajn4JDdaQ 

1 

Ch  <n  r-  CO  j> 
1          1 

^in  4- 
nj  .0  IN 

1     1     1 

-or-oocofMiANO 

4-  in 

1 

(Nr-ocoini^inoo 

1    1    1    1    1    1    1    1    i 

in  -o  03  r^       h-  o'co  co  o* 

rgmONfO        r^o^ror- 

O  »-l  O    O  O  CO  CO 
IN  CO  -3-   J>         rg  -H 

1    1    1    1    1        1 

rgco 

l°loi 

5 

rsj  ^  O  o  {?. 
f^  c*>  o  o  ^ 

(<i  O  J- 

mr-<o:*>.0OCh(0 

^t^^OJfflsO'N-' 

O  iN 
X   CO 

Ol-t-OOO-H-^O 

;Oln.oo^-f^^oco^-T 
fo-.j-,oa)coco>o^o 

(0-.fN^cOrgcO         IN 

in  4-  ;0  30  in  -J  00 
CO  4-  tn  JD  r-  -.  t^ 

in  sD 
r-  .0 

^»!P 

uinq  aAi4D|aj  aBojaAy 

5? 

CO  r-  (^  CO  p- 

in  sC  -* 

-H         .O  -J-  o  ^D  O  en 

r-       nO  r^  «o  ^o  >o  r- 

(--  (O  sc        J-  m  so  .C 

ln4'C^C^   Cr-r-cOsTin 

r-cor-t^oooocccoi^flD 

I--  I--  1^  r-  X  p-  OD 

p- 

3 
0 

4uiod  Mdp  aSoJaAy 

U 

^  CO  C-  00  o 

00  O  O 
(N  in  o 

o       >o  r-  ^  o  o  o 

?? 

O  -O  •*        rg  O  'O  ■» 
o  o  o       i^  in  o  o* 

fN-5■(7>o^^coroa«fO(^ 
cM^cocn^tocococnco 

r-  sO  fM  CO  o  >o  <N 
>c  m  f^  OO  *n  in  r- 

•o 

jaMO|  JO  3^  0   "IW 

ooooo 

o  o  O 

OOOOOOOO 

o  o 

OOOOO  oooo 

oooooooooo 

o  o  o  o  o  o  o 

o  o 

aAoqo  JO  ),  lit  xow 

O  in  in  o  nO 

^-2 

o^inocon-t^o 

CO   O 

or'CNrH-*'-<OcoO 

OrHCOCOO<OOOr-.0 

^  o  rg  ^  o  o  ri 

O  CO 

aiDQ 

-t-              + 
in  CT*  (D  (O   -J 

33  <0  CD 

+  +             +        + 

^(NCMfMfMfMfsjfSl 

+    + 

+       +          + 

Oin(^o^ino»(>Oin 

+  +   +  +   + 
inmtN-*  o«cOinin\o 

f^  r-  (N  CO  ^  f^  r- 

;^:^ 

4samol 

u 

sO  ■*  ^  ^  «C 
in  4-  ^  --^  in 

•XiT^  m 

ooc^.(^c^o^^(nr-. 
r~cncoa3o<-HCoo 

CO    CO 

^00COCt)OfN00cO,O 

incNcocNinr-r-coin 

(NfMCOrg^OOfMCOCN 

OO  00  o  «  r-  r^  eo 

r^  eo 

•-  p- 

aiDQ 

a>  o  o  c^  c^ 

+    + 
00  nD  ni 

+ 
in.-*--ir-^intf>o^ 

(o  a- 

+        +        + 
(NfsiCNfNjrgrgconjfO 

+  +        +   +   +  + 
cof-inr^^oocoo^ 

c^J^         iNtOrgnjcocO 

+             + 
(N  --«  f\j  fN  fN  CO  rg 

+ 

tseuBjH 

U 

^  00  m  r^  (n 

c'^  O  ■* 
to  in  o 

.~«a>cor-oi(Ncor- 

O     -H 

^^(Nror-(D-«OJ^ 

>j-NOrgco,or-^(NO 
(Ncocorocococococo 

i-HCNcocONOCNr-r-cor- 
f0(0(0(oro(oco(ococo 

00  o  CD  CO  o  gD  rvi 
rg  o  CM  (N  O  O  (N 

CD  CO 

puijou  UJOJ^  sjntiodsQ 

u 

J-  r-  c^  r-  ^ 
o  -«  o  ^  -« 

lC\   -C    O 

i^o^co^-*-0(oin 

OOO  —  o-HOO 

-3-    J- 

^oooo^o^o 

Oin,D0D        ^rgcocoin 
oooo         OOO-HO 

o  r-.  4-  O  O  -<  CO 

O  o  o  o  o  o  O 

O  ^ 

36ojaAV 

u 

^  -t  ^  tn  J' 

(N  -f  r- 

CMCMtNCNcNiNCgrg 

^  r- 

CO*^'-Hr-.fN(7.inNO 
^OSCO,Or-.rHCOr-NO 

inr-fOor--4--tcNcoov 
r-p-oor-in^o^or-o^ 

<N  O  3  o  o  ^  r- 

<N    O   CO    J'    O    -H    ^ 

ON  in 

tunujjUjLU  aSojSAV 

u 

-<  4-  -J  00  O 

«  a-  (>  r-  o 

J-  O  m 
^  in  f^ 

OfNjsOor-r-oo^ 
inr-min^^inro 

o  O 

4-j-4-(7.«fNCSJCOO 
QnO^OCOOCNCNCDO 

o*NO-*(or-fM<hr^co 
ln^ln4■^o-^t^J*oo(«^ 

^  O  nj  o  O  ^  J) 
•O  in  r-  OO  in  in  in 

O  CD 

lunuJixDUJ  a6oj3Av 

u 

cr,  CT"    J-  O*   O 

CO  CO  a-  CD  o 

(N   O   OJ 
og   O   f^J 

xi-JtnmcT-iT-ovfN 
r-o^co(ocococoi*- 

(N  <o 

oj-rgror-oor-co 
Oor-(0-«0in,0co 

O-t-^^OtOr-O'CaSG 

OrH^Of^^OOINO 

CO  o  CO  CO  ^  O  r- 

O  •* 

in  o 

1 

:»*»!  o»S 

^ 

5 

(n  r-  -J  CO  o 
r-  ^  1^  sO  f^ 
ooooo 

-.  in  o 

^  -^  o 
o  o  o 

rsi       o  fo  c^       o  (o 

f-       p-  r~  ^       r--  r^ 
o      o  o  o      o  o 

-«  CD 

o  o 

rOajiNl^^O-iJ-r-i 
I^^N^0<^-*■4■s0•O^ 
OOOOOOOOO 

{or-^(o^(NXO-oo 
fOOOOfOOOOiNO 
OOOO    COOOO    O 

fn  p-  in  o  O  "<  O 
vO   ,0  -0  in  p-  r-  nO 
O  O  O  O   O   O  O 

o 

O  uO!tD4S 

O  CO  -<  ^  ^ 
-0  O*  O  «  tf> 

o  a*  o^  o  o 

c^  m  -< 

(N  0^  n 

^A  f-    ^ 

O    0^    !?• 

rg        IN  CD  4-         (NO 

m        CO  t^  -■         rg  J- 
r-         tt)  CO  O)         O  r- 

o       o  o  >       ov  c^ 

CO   <N 

r-  o 

vOP-r-^>^-.0N^in 

^rsifNf^r--'4-C7>j- 
^P^-Or-^sO-HOcO 

C^-.lnrgrsn^0^nJ^^ 
njP-OOco^cDOCNCO 

^oo-<-.oa*o-io 
OOOO  ooooo  o 

J-   (N  r-   O  gD  4   O 
IN    O  (O   *   CO  fO  00 

O  >  o  -«  (^  a)  o 
O  O  O   3  O  O  O 

o 
o 

(punoj6)  uoi4DAa|3 

s 

IN  ^  C\  <M   0* 

<N  CO  a« 
or-  r- 

co^g^-^-J^J-^<f(^ 
sO(OCO^O<7*OiJ> 

rgJ>0-T-0-N'OOC> 

sD   O  (O  O   ^           -0   JD 

rgO-NCO-jr-OfN-orO 

CO  fO  CO  fvj  r-  :o  o 

-.    IN    O           J-    CO    O 

^  o 

c 
0 

o 

1 

0 
e 

0 

< 

-  □: 

'^  -o 
a  < 
<  q: 

r^  ^  o      ^ 

•-   <   ►-  CD  I   O 

□:  I  o^  o  z 

D          _JZ  —  — 

Z^   OC  UJ  UJ  Z 
X    <  UJ   _)   _l 

<  I  a  <  — 
^  u  o  a:  :» 

< 

< 

a 

z 
I  i<:      o 
•-  u      1- 
a  o:       to 

if?  3 

^-0  a:  _j 
^  X  -~ 
33  U.   3 

■n 
o 

^  Q               of 

<  z  to      _l      o 

O         Z  <  3         UJ        t- 

-         Z  _»tDZ   -O  «/) 
IZ-UJZOU.QO 
000>D^    ^UJZ 

q:Zuj_j:-  Z-13 

i^  —  _10<<00 

>■ 

t- 

<  — 

I  < 

i^  X  < 

O  <  '^ 
_l   _l 

Z                                 Z              3 

O                                 O  O         t/) 

o  o      3:  o^  z 
xi—      uj<£i:Lu<       z 
a;a/)ZiO-)-ii:o 

DOZUJ>JU.Q—    UJ^ 
i/lDDUJUJuJO<uJ 

<cDuji3:aa>/)^ 

o 

<  z 

UJ                                                  < 

oc                          tr  -I 

<  yi 
z  - 

u                               < 
—              Z         O         3  Z 
U.  Z         —         KDO£  ID  lU 

-o  auj       <          o 

U  ^         -JOCLUJUZ 

<i/)tt:<ac       a<           tr 
Q.  z  o~>  o  o  <  O   ^  -U 

-)i^i^ZQ.Q..-t-*> 

< 

z 

<              <          t- 

_J               Olio 

>  z      q:  CL  o      a 

oi  3       i>  _i  a  z  ^0 

Z  O         3D  J  3   O  X 

z  »-       -o  o  as  •-  < 

UJ   Z         -  <   >/)   Z  - 

:L^uja:_i'-<_i 
-j  — q;  "•  ^  a  -J 
_i  q:  <  X  —  o  — 

<   ujx  Q.  a  */)  3 

3 

z 

-I  o 

^  z 

—    <    UJ 

UJ  ^  z 

O    —   UI 

0  o 

1  ^  — 

o  o 
-i  a. 
CD  a. 

^ 

' 

auii^sunt  oiqissoj 

s? 

^      *  J^ 

OD  OO 

—  o-  0  r- 
,0  r-  r-  f* 

•Oin^O-tO         r-         cc^                (t'         c\j 

0 

On  r-  rg 
m  >^  J) 

t-  ^  r- 
•a  <o  CO 

n 

(losuns  ot  dsijuns) 

r^  -.  CD  *o 

fM  r»  rj  t*N 

rM  r,  c^  J-  rg  u^ 
rfA  tf\  tf\  ^  ^  g> 

-y  -■ 

m 
^ 

CO    L-N  CM    c 

^  m  JN  ^ 

f--  c  c   --• 

< 

■=  s  s 
:   ■sis 

«   3   •• 

01-8    XpnOQ 

0      .0  m 

,^^^. 

. -^     -   X  r-  0 

ONtnooinr-inO'eoNO       r-r^«o^h-aooo<£^ 

■*  ^ 

:: 

<—  lA  m  00 

or-  m  0 

l-y  'Xpnop  X||joj 

r-       ,0  »r. 

CO  r-  0  c 

^^^''^:^ 

moor^cMooi^flOoo       -^-OnooOn^^ono 

ONO) 

■* 

r^  ^  «  ON 

en  0  0  ON 

E-0  '-lo'D 

J^         0*  m 

0  0  OsO 

rg  rN(  fNj  -^ 

CO  (>j  r-  4^  0  ON 

r-Ot'^OrgeOininr*-       Ointno>incgf^^r- 

OCON 

nO 

m  CM  (M  ^ 

00  4  00  CnI 

i! 

SIOQ 

rg  ^  0  0> 

•»  <o  <N  a) 

oj  tf\  o>  rg  ON  tn 

•»NO-4-OOrgO(M<MCDON   0«<C>«   'JO'"*   rM 
rt         fNi  (M  CM          CM  fM  fM  CM   ^  CN.  «  (M  (M  -N   IM 

- 

ON 

0  in  O"  0  (D 

*•»*-» 

uoi(»J!0 

Z  UJ  r*  wl 

*  Z  X  * 
-^          */>  C*l 

0  X  3  3  S 

r^  to  uO  Z(rt 

UJ3   3UJ>OUJ<N]UjrgUJ<ns0^uJrMUJ^fNNO 
Z*/)Zi/>        LO  -t  Z  ^  10  -.  -<  -.              lO        mm 

3 

3 
Z 

Ui  3   3  fM   UJ 

Z  lOZ  fri    W) 

*0 

p-t  I/)  «y>  </> 

1 
j 

l| 

paads 

0  0  fM  C> 

0  vf    C  lA 
r-   rg  ^  ^ 

>- 

(M    ON   On   O-   m   — 

m^f-iCj-  c-*inr-0'.*in(^^j)^<>fM'0 

0 

;C 

cn  in  —  <f  0 

0   <M  CM  ON    (^ 

OD  -•   .J  « 

—  m  CO  r-  ^  ^ 

eO(Njmtfimcr,(r,^omoNfMOr^inrgr-mo 
^cMCM^rH^^^^^        ^^^^^-.fsirg 

On  fM   On   — 

uoii^ajjp  (U04|ns9}) 

0        as  <f 

1^  .0  *ri  r- 

c<\  0  Ift  f^  ^ 

^0^-r^(*^c*^mcM•-^ln       ^in-*cM«ri*in*m 

nO 

0 

r^  0  ON 

fM  <M  fM 

paadt  4UO(|nso}| 

0. 

0       eo  a- 
-.       00 

fNJ  On  ON  in 
rs)  fM  org 

,t  c*^  ^  ^  ^ 
0  0  0  -«  0 

CMCVJ— (PgONinrg.-..-t        -j'.-HO^r^c*lc*%^CM 

<N 

fM 

00  -*  en 

000 

0   0  (M 

1 

1 

1 
* 

J 

punoj6  uo 
i|td»p  uinuuixDw 

E 

S 

0000 

0000 

0  0  0  0  D  0 

00000000000000000  00 

000 

0 

0  0  0  o  0 

ooo  0 

|0|0i 

E 

0000 

0000 

000000 

oocoooooooooooooooo 

000 

0 

00000 

0000 

sujJ04Sjapum((  411/^ 

—      -r  -t 

gj  c*\  ^  ^ 

rg  «o  ^  in  (*^ 

^0^-lnIMf*^*lnln       fMON-a-*oONr^rHin,o 

ON 

0 

en  «n  ^ 

0000 

0JOUJ  JO  -uitu  gz* 

t    *  rg  .0 

"::::""':: 

*00'^mo-ooDinincDaNininwoa>'N<D  0 

<t  J\  '-' 

2 

0   On  0   -Nl    -. 

gj  j»  f^  0 

sjnon  ^2  uj  isaioajo 

E 

S 

(*>  ^  OS  ,0 

0  (N  tf\  0 
-1  ^         J) 

f-  gj  r-  tn  oi  ^ 
"Nj  r-  r-  CO  ^  m 

ONO-«j»-^(nr>--3-in(>ONCOin.-<in4-fN(ONO 
ON-fl'i^sOj'.jON       r^ON^n-n       ^f^ij-mmiN 

o«  -t    ^ 

^ 

r-  h-  0  in  •-• 

en  r-  *  .*■  * 

en  0  in 

|OUJJOu  uiOJ^  ajnjjodao 

E 

S 

t^    0^    ^    r-* 
C^     ON    P-      /> 

1 

0  m  tn  CO 
1     1     1 

rr^  oj  CO  m  in  r^ 
J'  nO  eo  ON  -H  -» 

1                   t     1 

ooNOONOfNimot'^'Minj-cnoNiMcnoO"^  in 
r-^ONfNj        ^r-'M^-sim-ncMrMsOJ-j'        -tin 

CMrrj    » 

On 

in  CO  sO  0 

rr,   -.ON  CM 
1       1 

0)  4-  m  0 
1           1     1 

|DJOX 

E 

-     .^     J-     sO 

0  ^  r-  sO 

ON     0     CO    ON 
r-     4               fNJ 

^  r-  --^  X  TO  -0 
g^  in  r-  ,0  J^  0 

cDJ^f--r-rMfMaj'^in-0(x>«oaDco«f>'OONr*-o 
-^-.j-ONf^oo       nO«»sO-o       p^r^oojino 

^ON       — 

ON 

r-  ^  sO  r-  J' 
r-  m  in  fo  CM 

00  -. 

X,,p 

luni^  9A|tD|aj  a6Dj9AV 

«5 

CO          1^   f-- 

■r    .£  lA   i 

r^  r-  r-  vD  t^ 

^>r-»-jr-«sOinr-t--       »otnc^cM^ooof 

^, 

p: 

;f  s;^ 

CC    X   CO 

S 
S 

jUjod  A^^p  86DJ3Ay 

u 

--          0  CO 

0     -J     -H     0 

»n  -J  «  a> 

r-  o-  (^  On  o* 

^C   00   CC   S   CO 

fMOg3f^«>s3-c*>rg-^        rMOfM(^^--3■<N-*-3■ 

r-moc*^fNjONa>fM^        rginpgc^NoONrgr-o- 
-.^(MrNjrM-t-i-trg        rM-'-.pg-.-ifMfM-- 

r- 

nO 

4-  ^  r- 

C^    On     ,0 

^  0  fM 
C  0  CM 

d    o 

j»**o|  JO  3„  0   "iW 

0  o  0  0 

0000 

000000 

0000000000000000000 

000 

0 

CO  0  0  c 

0000 

■Aoqo  JO  3.  iii  '>ow 

^  m  rg  (^ 

CM  (^   ON   On 

---:;n^ 

in^NOr-inr-u^oo^oor-^^mcoojONONin 

00  ^  r\ 

0 

— •  ^    ^    fM   -H 

00  0  <J 

stoa 

+   +         + 
03   -5-  -»  <> 
rg  rg  f^  f\j 

+  +  + 
^  ^  <t  <I 

+  +  + 

+        +                                     +        +                  +  + 
_^0-^-<OinNoOr-«r-r-i-d-(^NO-*-<ON  -iOn 
p^fMcnrxn       fMmmfNjmr«jrg       mmfMmfNj 

^  p>  0 

t>- 

(C  fO  00  CO  — 

0>  On  O-  On 

tsa«OT 

u 

CO  0  r-  ON 
h-  0  —  m 

r-  ,0  0  r- 

0  Aj  ,j  r-  ^  (T, 

sOtoONc*^<o^^J-Oa?orgcDNcr-^rgp-^ 
ct^eo(*^fM^ONff.o*MOf^r-ooo«(M-*ON 

nO  0  0 

0  0   IT 

■3- 

fNJ  >j  fM  ^  -a- 

-.  (T.   o>   O" 

—  (O  CO  en 

aiDQ 

+ 

^  ,0  --.  0 

o)  c^  0  (^  On  on 

+   +        ++                       ++■  +  + 
mm-t>r<D  (nr*r-{*^r-Of^i^co  ^r-r*-  -<c^ 

+   + 
m  -J  CM 

m 

ON  On  r-  o«  <; 

^  -.  J-  fn 

1"H6!H 

u 

r.  r«>  0  r^t 

pg  sO  n^  rg 
r-  «n  to  r^ 

c*>  0  og  rg  (--  0« 

t*>  (<,  CM  f^  ^  10 
(^  (^  (*>  t^  f«  (<^ 

-HONO^-CO^eoj)^0(*^t*\-Hr^f^OON-*<f 

-.eoONOr-onjoO'incoeD^^o^OflO  ^^ 
^■er>^mco^<fj-(nm(nm^m^^pn^<» 

r^  f^  h- 
C»\  C^  c*^ 

0 

fMfM   CM    fM   CN) 

m  cn  tn  m  (^ 

J-   .*   On   CM 

ON  in  00  r- 

puijou  ujoj^  3jn;jod9(] 

u 

fsi  (n  r-  D 
1     1     1     1 

On    nO    O    Ol 

0  0  -H  0 

0  -H  ^  r-  nO  "^ 
^  tn  ^  0  0  0 

1  t     1     1     1     1 

J'^--<J'ND^-^ONr*N0-T-*m^-H-.J-      ^     ^ 

—  OOOOOOrgOOOCOCO  —  -'—  -* 

r^  (^  in 

- 

^  r^  iTi  -1 
^c  0  -< 

.0  0  —  in 
,-H  ^  0  0 

aBDJ9AV 

u 

tn  ON  (*>  f- 
tn  lA  ir»  (A 

00  -.eg  On 

rs)  rg  tn  rg 
og  pg  og  pg 

00  in  ,0  rn  ^  CO 
(N  eg  (N  (M  rg  (>< 

a>{D4^^OOOC00'H4■^(M^4■a>Of^J<D 

ON^ONO'ONoot^t^(^eo^cooooNONo  ^« 

-.  m  .0 
in  J%  nD 

0 

r-  ,0  o-  -■  00 

fM  *  <n   en  en 
CM  fM   fM    (NJ   fNJ 

ON  CD  00  in 
into  f^  ON 

luntujujiu  06OJOAV 

<J 

^    M    0    ON 

-.  (<>  0  €0 
iM  fsi  rg  -^ 

^   ^  ^  ^ 
•9   ■*  *  nO 

-4  rg  r^i  4)  ^  00 
.0  h-  00  0  ON  r- 

ONO(«^o^^O><D(nr-cM4■-Hcn^■m*o^- 

momm*  ^pntMc^^ocMON^cnrHco^  in^ 
Ps((NjiN(\jrMrgfMnj<MrgiM^CMrNiM'MfNJ'NJPNJ 

NOP-  0 
«n  so  0 

■a- 

r-  ^  m  f^  0 
nOO  00  nO  0 

CO  (O  00  -• 

UjnUJIXOUi   9&OJ9AV 

u 

■»■  O"  .0  ON 

-«  0  rg  0 
-.  0  nj  0 

vT    0   On   fNJ   (M   0 

0«   0  CO  rg  fM  0 

,0O'*0ONj-N0-.h-or-^ON^0Nr--.sO00-. 
Lnc^^J^f^.J^n^^o^n— <J■og^cn^^0^f^^-* 

0  ■*  rr. 

in  J-  t«% 
<n  m  CO 

nO 

m  On    -J     J    » 

00  00  0>  0>  r- 

ON  J.  00  m 
en  On  fM  CO 

« 

|aA»|    08S 

in        .0  rg 
0        00 

On  m  rNj  (^ 
0000 

0  sD   -«  O"  (^ 
r-  1^  ,0  J-  in 
00000 

coON-<inrg-a-o>Oin       -«mr-^o»-*j^Nn(N 
-<0(M— rgrgoaarM         m  —  omOrgiMiMrg 
000000000         000000000 

0  -« 
0  0 

■J 
■* 
0 

m  0  en 
^  (-  t^ 
000 

,0  r-  nO  ^ 
0000 

0  uoiiois 

^ 

S 

,0        «  -« 

4-       05  n^ 
-■         DOT 

0       0  o« 

r-<  <X>  rg  ^ 

%0  -0  m  ,-<% 
0  jj  ^  -0 

ON     ON    0«     0> 

03  >n  r-  ^  ON 

0  >  «  O  ■7' 
ON  O-  ON  0  0« 

■Or<>0>a3CD.c-C^-0        iftrMOONrM-«>nO'%0 

—  —  oooing^orvj       ONp>inrg«o»nco<r^ 
nONO'-.-.ONP^roO'         3O-«-..»a3O0Nfv. 
>a)0NOD0N0N030N         OOnOnoOnOnOO-On 

o>  (^  ^ 

^A   0     ON 

>r  t^  * 
CO  CO  00 

0 

b 
0 

0    0   ON 

O-  ON  0  0 
0  0   D  <n 

0     0    0    ON 

(punoj6}  uoj40Ad|3 

s 

rM  ri>  irt  rg 

in    0   J-   rg 
0«    ?.  ^  c*^ 

<^    (V>    ON     * 

JN  tn  ON  O-   D   nO 

J-    fM   fM           -.    fM 

r-cofM*'N'^*^>*>»<MO-gCTNinoOiNmcn 
mONCO          -.^-.On^         (*\0nO          <0-jrr,ino 
a~.0-«                -.fn.-<-.                O-OS          LTiiM          ^  (f\ 

en  sO  -. 
m  to  On 

0 

ONf-    0   0   r*^ 

O-  m  CM  to 

i 
1 

1 
0 
w5 

■D 
C 
0 
0 
0 

<              0 
r             a 

D 

-I              .-n 
0             z 
a      D      < 

^§§  i 

I-  »-  <  a 
»-^  ^o  —  «o 

DUJ  IU«    1 
0_l  -1  ZUJ 
-n  (T   CC  3   -* 

•*  •«  _l  > 

X  I  0  z 
u  ^  u  0 

< 

<                       i/> 

0  >    ^ 

*-    -1 

1  z      —  «c 

•-  UJ        U  u. 

3  Ui 

CO   Z3    K 

•/)  cr  0—  3 
-u  aa.  0 
0)  3  t   — 

<  zcr  •/) 

Hi 

UJ      <              q: 

z  0  <  ---  - 
UJ  •-  ►-  >  I  >  a 

^  iA  P'    K  a  x 
-  <  0  I  /)  ^^ 
Of  X  ZUJ  4  < 

s  u  ^  z  z  0 

<0                                                                                J 
Ui—                      0                 Ct       0            -1 

vo       0— u               ao              «-ujo< 

<uj_i        >               OOOl-Zi^OCCO*-—         <t 

Kz-izui^io— i03;00*-;z<rza:      •- 

ujuj  —  —  zd<q:<       uj—  0<        ■«<0       — 

—  <i/ioa;_i_j      ajo=Doa:2i'-''->^ 
tJiDao  <uj_io<03  —  o<<— <  — 

<<<COI^OOUJU.OX   -JXi   vOiO>33 

>- 
u 

UJ 
XO<  Ui 

<  0:  _l> 
^  ^     9 

3  U.  -   0 
_l  -J  Z 

—  <   UJ 

I  njO  _« 

z  0 

is 

a:  z 

>  J 
a 

CD 

Q 

Z 

< 

<                           _l 

—  VO 

z  0                — 

—  a       0 

0  3   1^   Z  UJ  lO 

a  3)  -1  0  w  a 

—  I  0  I  0  0 
>  0  u.  I  z  -1 

z  a:  ij  «  _i 
>-  0  —  0  < 
_i  Z  q:  a  3 

< 
Z             E 

0             0 

—  U 
0       u;< 

-  D 

X  <>-  UJ  UJ 
Jl  — <  _l  z 
<    Q,    -I--    < 

»  r  -J'-  ^ 

V  —   t  0 
-J  D  iij  a 

0  0  lOi/) 

CT 

KM* 

\ 
< 


< 

Q 

E-« 
< 

I— I 

o 


aumsuns  a|qissoj 

S5 

s 

r- 

!£ 

;c    s;: 

i:^-^ 

(idsuns  oi  esijuns) 
si^iuat  'J9A03  X)]5 

i/\  tt  >0 

ir>  r- 

in  in  ^  in 

p.         ,y   rf^ 

^  in  r-  CD 
ro  ^  n  rg 

No.  of  days 

(sunrise  to 

sunset) 

01-8  '/(pnoQ 

isi  OO 

co  pg 

i::::^" 

r>         ^  c*^ 

<f  in  rn  ri 

Z-r  'Xpnop  XitJDj 

--- 

CO  nO 

":::q:q 

^         -3-  ^ 

^   ^   CO   CD 

E-0  ■Jo^D 

rg  -J.* 

-- 

f\j  (>  -3-  CO 

r^       CO  r* 

gD  nj  in  c 

_ 

3iDa 

■sT  ^ 

+ 
<<> 

+ 

o  o      c>  a- 

en       r-  r^ 

22~°= 

-o 

c 

i  1 

t:  _o 

■S2 

uojjsajiQ 

3rg 

UJ 

in  ^      -o  z 

I/)         3  3 

O  3  3   3 

CO   Zifl  Z 

paads 

d. 

tc  O 

•o 

m  JD        o  in 

in         sO  in 

(>  rvi  J-   o 
CO  o  rg  r- 

uojtsejjp  4UD4|nsai] 

O 

a* 

r~  o-        rf\ 

rg  a  tn  IN 

sj-  en  in  ov 

pasds  (UDiinsay 

d. 

O^ 

o 

r-  •*       -^ 

r-.n..r^ 

.*  CO  pg  CO 

c 
_o 

B 
'5. 

■§ 

1 

punoj6  uo 
4(dap  ujnuiixDw 

o  o  o 

o  o 

o  o  o  o  o 

o       o  o 

OOOO 

|D*Oi 

E 

O  OO 

o  o 

o  o  o  o  o 

o  o  o  o 

o  o  o  o 

1- 

siujoisjapuni^t  44!M 

c 

CD 

o  «o       -I 

r^^^^ 

.0  in  ^  (o 

ajoui  JO    uiuj  52' 

O  O'-' 

:::; 

O  O    O   O  (D 

in  4-  ^o  ■» 

in  r-  o  J- 

sjnoi^  ^2  ui  4sa|Daj9 

E 

r^  o 

CO  o 

J-  CO  (M  a-  m 

r-l               O     to 

:0  2;^'^ 

jOLUJOU  uiojj  ajniJodaQ 

E 

s 

^"'^ 

sD  CT- 

^   O  f^  r\j 

o  r-  -.  -J 

^    fO  sD   sO 

1     1     1     1 

^^"2!!^ 

|DiOi 

E 

O  Ot- 

r-  ir» 

CO  03  fM   O   ^ 
^   O  ^    O  O 

O  in  J-  ('^ 

o  in  1-  -o 

Xijp 

Luni^  aAi|D|aj  a6DjaAy 

o? 

■; 

■J 

ss  s 

^   C  (^   — 

>o  r-  r-  r- 

CO   J  CO  r^ 

5 

D 

s. 

E 

V 

jujod  Map  a6DjaAv 

u 

•c 

;:5 

nO  CO        rsj 

J-  ^  -.  >o 

O  rg  -J   ^ 
in  r-  -J   nO 

]i 

jaMO|  JO  3_  0  '*J!W 

o  o  o 

o  o 

O   O  3   O   O 

O  OO  o 

OOOO 

9Aoqo  JO  )«  izz   XDH 

o  c  -a- 

^  o 

O  O  O  ^  OO 

^«^„ 

to  r-  <D  1^ 

aioQ 

:e^^ 

:^Z 

+ 
.-1  (>j  tM  pg  oj 

O  IN  r-.  og 

+  + 

tsa/AOT 

o 

r^a 

o  r-  f^  cc  r- 

O    •-'    CO    (Nl    r-. 

,0  o  sO  r- 

P-    0^   J-    ^ 
gD  CD  a-  gD 

aiOQ 

^j^;^ 

+ 

+      +                        + 

O  ^  in  r-  ^ 

+ 
o  o  o  o 

+         + 

o  o  o  in 

Isa^eiH 

u 

CO  j3  <r 

P^;:^ 

CO    rH    O    CO    IN 

h-  ^  O  fNj  iM 

O  *  rg  n 
tn  -t  rg  f<^ 

fN  sO  -n  r- 
c^  in  in  sO 

[Dujjou  ujojj  ajnijodaQ 

U 

1     1    1 

o  c 

-t  !?•  c^  -o  ^ 
-H  c  O  O  o 

CO  pn  -4-  r- 
O  .-(  c  — 

o  I--  J-  r- 
O  -.  <N  O 

aSojaAV 

u 

CO  o  o 
^  fM  a- 

rg  iM 

CT-  (n  o  a   -D 

(^  1^  m  ^0 

'l  ^.  '°,  '^. 

uinuijUjui  a6DjaAy 

U 

rvj  o  -J- 
r-  in  0^ 

<r  in 

^  -o  <N  r-  r- 

a-  --.  -r  .-. 
CO   sO  -T   ^ 

fNj  ooo^i- 

ujntuixouj  a6Di3Av 

u 

r^  J-  fn 
>0  CT-  CO 

o  -o 

O  c^  r-  o  i> 
in  CO  ^  o  (D 

(>    sD   fO    fM 

CO    OCD   I-- 

fM  o  r-  -^ 

IS 

1 

l»*»l  °»S 

o 

i 

o  o      o 

O  o  o  o 

OOOO 

0     UOIIDIS 

s. 

O           iTi 

o 

CT'   -.   ^^    in 

o  m  r-  r-. 

(?•  C>   C>   (7^ 

aa  IN  J-  3^ 

O    r^  4-    3 
03  O  fO    Ov 
O   0^  0^   O 

_.    CO   O   CO 

CO  ^  O  r* 

(punoj6)  uoitOAS|g 

s 

vO   0^   - 
O  00  rxj 

4-    Ov 

.0  CO  o  J^  CO 

f--    (M    4J   rM    -^ 

o  c>  o  o 

r-   r-  ,0  .» 
rg   ^  O    O 
^    00   sO   ^ 

1 

-D 

C 

o 

2 

o 

X 

< 

cr 

<  <: 

a  -J 

lij  < 

D  3 
UJ         < 

Q.  <  s: 
z:  -J  — 

<  -J  ^ 
»-  <  < 
t/j  I  > 

za  z 

—      < 

Z   -1 

1-  <  ^ 

^/J  u  ~ 
UJ-1 

3       z 

3   < 
<   3 

< 

z 

—  o 
o 

q:                        O 

—  Z       z  a 

>         O         O  3 
.-         ^  tD 

—  S"  -/l         O  lO 
i/)  UJ  LU  ^  Z  q; 
UJ  _l  _l  Z  -^  UJ 
3  i^  a  —  1-  i^ 

o  <L  1^  z  q: 

UJ  I  _)   D  < 

35  U  UJ   I  Q. 

2    V  UJ        UJ 

0  <  lO        UJ 
U  OD  U1  2   v: 
'/J         O  O  Z) 

—  z  a;  >/>  < 

1  UJ  U  -   3 
a:  <  <  -^ 

O 

Z 

I       z        < 
o  q:  z  q:  o 

3  CL  >  Q  a 

Jl   UJ    Z   UJ 

<  I   <   X 
U  U   -I  to 

+J 

UJ    (U 

3 

C  <-( 

XI  J= 

ID  rt 

£  > 

^1  c 

^  o 

O    £ 

•a  (D 

^    3 

en  cd 

o 

rt   > 

C  d 

s  ca 

a'M 

e  0 

e  s 

o  ;>> 

Ifl 

r-(  +J. 

CIS 

<1J 

O 

-O    OJ 

u 

0  +J 

z      « 

<!>  P^ 

to  rH 

Ul  : 

U 

S3 

3  (U 

o  j: 

CJ 

J3  +J 

VI 

U)  £ 

<D 

0)    » 

in  a 

u 

"W 

0    0 

Rl 

V  e 

■t-> 

OJ 

in 

c 

> 

o 

■H  e 

0 

•  w 

•l-t 

X! 

w  c 

OM 

■M 

z     E 

a 

41    0 

■H  '•-< 

t< 

■H    (tf 

0 

•O   cij 

OJ   3 

•rt 

■o 

buO 

;^    0 

rt  rt 

+J   c 

C) 

Or-I 

+J 

to   -H 

O 

c 

a>  -a 

ID 

rt 

+j  (- 

■M    0 

S  " 

+j 

§^ 

rt  o 

•D 

3 

fan  aj 

0) 

3 

<b  a 

u 

C    cfl 

u 

3  J= 

X 

L< 

0  o 

■H    <U 

c<]  a 


3  o  C  -I 

2  a<  c 


HEATING  DEGREE  DAYS 


(Base   65°F.) 


AUGUST   1969 


Cuzrant 

- 

CujTAnt 

s 

Current 

1 

Current 

3 

§ 

a 

■aaaon 

1 

■aa«on 

season 

season 

■3 

■3 

d 

•B 

a 

0 

B 

s  1 

a 

i 

.  1 

§ 

a 

2   1 

§ 

e 

2  1 
1  f 

StAt*  and  stAtion 

n  Jt 

State  and  station 

n  M 

State  and  station 

(a      ja 

State  and  station 

1 

L.    0 

*  1 

a 

E    ? 
'   1 

•f 

1 

il 

1 

o 

a 

1  ? 

d 

1  ? 

a 

i  1 

1 

li 

1 

1 

■c   2 

3 

1 

II 

1 

1 

1^ 

frs 

3 

ALABAMA 

IDAHO 

NEBRASKA 

TENNESSEE 

BIRMINGHAM 

0 

0 

0 

BOISE 

13 

15 

0 

GRAND  ISLAND 

0 

0 

6 

BRISTOL 

Q 

Q 

0 
0 
0 
0 
D 

HUNTSVIlLE 

0 

0 

0 

LEWISTON 

10 

10 

0 

LINCOLN  U 

0 

0 

5 

CHATTANOOGA 

(J 

MOBILE 
MONTGOMERY 

0 
0 

0 
0 

0 
0 

POCAIELLO 

17 

41 

0 

NORFOLK 
NORTH  PLATTE 

3 

0 

3 

1 

9 

6 

KNOXVILLE 
MEMPHIS 

0 
0 

0 

0 

ALASKA 

ILLIHOIS 
CAIRO  U 

0 

0 

0 

OMAHA 
SCOTTSBLUFF 

0 

u 

0 
0 

6 
0 

NASHVILLE 
OAK  RIDGE  R 

u 

0 

0 
0 

ANCHORAGE 

330 

498 

493 

CHICAGO  0  HARE 

0 

4 

12 

VALENTINE 

8 

8 

21 

0 

ANNETTE 

211 

392 

450 

CHICAGO  MIDWAY 

0 

2 

0 

TEXAS 

SARROW 

1023 

1958 

1643 

MOLINE 

0 

0 

9 

NEVADA 

ABILENE 

amarillo 

0 

0 
0 
0 
0 

BARTER  ISLAND 

969 

1776 

1510 

PEORIA 

J 

0 

6 

ELY 

7 

33 

71 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

BETHEL 

486 

829 

713 

ROCKFORD 

1 

5 

15 

LAS  VEGAS 

0 

0 

0 

AUSTIN 

Brownsville 

0 
0 

BETTlES 

608 

871 

SPRINGFIELD 

0 

0 

0 

RENO 

12 

17 

130 

BIG  OEL'A 
COLO  BAY 

609 
353 

743 
714 

899 

INDIANA 

WINNEMUCCA 

9 

25 

34 

corpus  CHRIST! 
DALLAS 

0 
(J 

0 
0 
0 
0 

FAlRBANilS 

'.57 

537 

503 

EVANSVILLE 

0 

0 

0 

NEW  HAMPiHlRE 

DEL  RIO 

GULKANA 

528 

797 

FORT  WAYNE 

u 

0 

9 

CONCORD 

40 

104 

56 

EL  PASO 

g 

HO«ER 

439 

794 

INDIANAPOLIS 

0 

0 

0 

MT  WASHINGTON  OBS 

527 

1067 

1029 

FORT  WORTH 

0 
0 

Q 

0 
0 
0 

I L I AMNA 
JUNEAU 

384 
448 

574 
791 

539 

South  bend 

0 

0 

6 

NEW  JERSEY 

GALVESTON  U 
HOUSTON 

KING  SALMON 

428 

751 

635 

IOWA 

ATLANTIC  CITY 

16 

20 

0 

LUBBOCK 

j 

KOTZEBUE 

503 

1005 

827 

BURLINGTON 

0 

0 

0 

ATLANTIC  CITY  U 

0 

0 

MIDLAND 

u 

u 

MC  GRATH 

505 

775 

545 

DES  MOINES 

0 

0 

9 

NEWARK 

U 

0 

0 

PORT  ARlHUR 

0 

0 

0 
0 
0 

n 

0 
0 

NOME 

607 

1058 

977 

OUBUOUE 

u 

7 

43 

TRENTON  U 

0 

0 

0 

SAN  ANGELO 

Q 

0 

ST.  PAUL  ISLAND 

459 

971 

1144 

SIOUX  CITY 

0 

0 

9 

SAN  ANTONIO 

Q 

0 

SHEMYA 

436 

963 

1052 

WATERLOO 

4 

13 

31 

NEW  MEXICO 

VICTORIA 
WACO 

0 
0 

Q 

0 
0 
0 

SUMMIT 

643 

1071 

ALBUOUEROUE 

u 

0 

0 

TALiCEEINA 

441 

558 

539 

KANSAS 

CLAYTON 

0 

0 

6 

WICHITA  FALLS 

UNALAKLEEI 

557 

937 

CONCORDIA 

u 

0 

0 

ROSWELL 

0 

0 

0 

YAkUTAT 

506 

902 

685 

DODGE  CITY 

0 

0 

0 

UTAH 

ARIZONA 
FLAGSTAFF 

37 

58 

114 

GOODLANO 

TOPEKA 

WICHITA 

0 

J 

0 

0 

u 
u 

5 

0 
0 

NEW  YORK 

ALBANY 
BINGHAMTON 

22 

40 

35 

70 

19 

87 

MILFORO 

SALT  LAKE  CITY 

WENDOVER 

0 
0 
0 

0 

1 

3 

0 
0 
0 

PHOENIX 

0 

0 

0 

BUFFALO 

16 

29 

56 

TUCSON 

0 

0 

0 

KENTUCKY 

J.F.  KENNEDY 

0 

0 

0 

VERMON' 

WINSLOW 

0 

0 

0 

COVINGTON 

u 

0 

0 

NEW  YORK  U 

0 

0 

n 

BURLING  I  ON 

^1 

82 

93 

YUMA 

u 

0 

0 

LEXINGTON 
LOUISVILLE 

0 

0 

0 
0 

0 
0 

NEW  YORK  La  GUAROIA 
ROCHESTER 

0 
lu 

0 
28 

0 
40 

VIRG INI  A 

ARKANSAS 

SYRACUSE 

20 

42 

34 

LYNCHcSURG 

0 
0 

0 
0 

0 
0 
0 

FORT  iMilH 

0 

0 

0 

LOUISIANA 

NORFOLK 

LITTLE  ROCK 

0 

0 

0 

BATON  ROUGE 

0 

0 

0 

NORTH  CAROLINA 

RICHMOND 

0 

0 

LAKE  CHARLES 

0 

0 

0 

ASHEVILLE 

8 

8 

0 

ROANOKE 

0 

0 

0 

CALIFORNIA 

NEW  ORLEANS 

0 

0 

0 

CAPE  HATTERAS  R 

0 

0 

0 

WALLOPS  ISLAND 

0 

0 

BAKERSFIELO 

u 

0 

0 

ShREVEPURI 

0 

0 

0 

CHARLOTTE 

U 

0 

0 

a  I  SHOP 

u 

0 

0 

GREENSBORO 

0 

0 

0 

WASHINGTON 

BLUE  CANYON 

2 

7 

84 

MAINE 

RALEIGH 

0 

0 

0 

OLYMPIA 

137 

232 

139 

EUREKA  U 

282 

555 

527 

CARIBOU 

35 

195 

193 

WILMINGTON 

0 

0 

0 

OUILLAYUTE 

248 

456 

334 

FRESNO 

0 

0 

0 

PORTLAND 

7 

37 

65 

SEATTLE  lACOMA 

49 

98 

118 

LONG  BEACH 

0 

0 

0 

NORTH  DAKOTA 

SPOKANE 

44 

84 

34 

564 

0 

12 

LOS  ANGELES 
LOS  ANGELES  U 

0 

0 

0 
0 

35 
0 

MARYLAND 
BALTIMORE 

0 

0 

0 

BISMARCK 
FARGO 

3 
10 

9 

30 

52 
65 

STAMPEDE  PASS  R 
WALLA  WALLA  U 

360 
6 
39 

688 
6 
59 

MT  SHASTA  R 

14 

28 

59 

WILLISTON 

10 

35 

74 

YAK  IMA 

OAKLAND 

60 

145 

103 

MASSACHUSETTS 

RED  BLUFF 

0 

0 

0 

BLUE  HILL  OBS  R 

13 

35 

22 

OHIO 

WEST  VIRGINIA 

SACRAMENTO 

0 

0 

0 

BOSTON 

3 

5 

9 

AKRON 

6 

7 

9 

BECKLEY 

if 

^ 

34 
0 

34 
0 
0 

SAND8ERG  R 

0 

10 

0 

NANTUCKET 

23 

37 

34 

CINCINNATI  OBS 

0 

0 

CHARLESTON 

0 

0 

SAN  DIEGO 

u 

0 

5 

WORCESTER 

15 

34 

40 

CLEVELAND 

7 

8 

21 

ELKINS 

8 
0 
0 

8 
0 
0 

SAN  FRANCISCO 
SAN  FRANCISCO  U 

70 
171 

156 
392 

159 
355 

MICHIGAN 

COLUMBUS 
DAYTON 

2 

1 

2 
1 

5 
6 

HUNTINGTON 
PARKERS6URG  U 

SANIA  MARIA 

78 

144 

192 

ALPENA 

32 

95 

173 

MANSFIELD 

0 

0 

31 

STOCKTON 

0 

0 

0 

DETROIT 

I 

1 

0 

TOLEDO 

7 

10 

15 

WISCONSIN 

COLORADO 
ALAMOSA 

25 

34 

164 

DETROIT  M  WAYNE  CO 

FLINT 

GRAND  RAPIDS 

0 
11 

2 

0 
27 

5 

11 

33 
35 

YOUNGSTOWN 
OKLAHOMA 

17 

30 

25 

GREEN  BAY 
LA  CROSSE 
MADISON 
MILWAUKEE 

11 
1 
9 

49 

5 

Z2 

39 

78 
31 
55 
90 

COLORADO  oPRlhGS 

8 

9 

34 

HOUGHTON  LAKE 

28 

55 

138 

OKLAHOMA  CITY 

0 

0 

0 

5 

DENVER 

U 

2 

15 

LANSING 

6 

15 

26 

TULSA 

0 

0 

0 

GRAND  JUNCTION 

0 

0 

(1 

MARQUETTE  U 

21 

114 

140 

WYOMING 

PUEBLO 

0 

0 

0 

MUSKEGON 

1 

6 

40 

OREGON 

CASPER 

3 

6 

22 

SAULT  STE  MARIE 

55 

147 

201 

ASTORIA 

188 

381 

276 

CHEYENNE 

3 

g 

50 
25 

55 

CONNECTICUT 
BRIDGEPORT 
HARTFORD 

4 

7 

5 
15 

0 
6 

MINNESOTA 
DULUTh 

20 

119 

180 

BURNS  U 

EUGENE 

MEACHAM 

38 
44 
148 

57 

51 

2  74 

49 

68 

208 

LANDER 
SHERIDAN 

0 
6 

3 
26 

INTERNATIONAL  FALLS 

33 

109 

183 

MEDFORO 

9 

9 

0 

DELAWARE 

MINNEAPOLIS 

0 

5 

53 

PENDLETON 

11 

11 

0 

KILMING'ON 

u 

0 

0 

ROCHESTER 
ST  CLOUD 

12 
2 

22 

24 

59 
75 

PORTLAND 
SALEM 

22 

70 

39 
1  15 

53 
58 

OIST.OF  COLUMBIA 

SEXTON  SUMMIT  R 

132 

262 

162 

rtASH  NATL  AP 

0 

0 

0 

MISSISSIPPI 
JACKSON 

0 

0 

0 

PENNSYLVANIA 

FLORIDA 

MERIDIAN 

0 

0 

0 

ALLENIOWN 

5 

8 

0 

APALAChICOLA  U 

0 

0 

0 

ERIE 

20 

40 

25 

DAYTONA  BEACH 

0 

0 

0 

MISSOURI 

HARRISBURG 

0 

0 

0 

FORT  MYERS 

0 

0 

0 

COLUMBIA 

0 

0 

0 

PHILADELPHIA 

0 

0 

0 

JACKSONVJLLt 

0 

0 

0 

KANSAS  CITY 

0 

0 

0 

PITTSBURGH 

8 

8 

9 

KEY  WEST 

0 

0 

0 

ST  JOSEPH 

0 

0 

6 

PITTSBURGH  U 

0 

0 

6 

LAKELAND  U 

0 

0 

0 

ST  LOUIS 

0 

0 

0 

SCRANTON 

15 

21 

19 

MIAMI 

0 

0 

0 

SPRINGFIELD 

0 

0 

0 

WILLIAMSPORT 

5 

7 

9 

ORLANDO 

0 

0 

0 

TALLAHASSEE 

0 

0 

0 

MONTANA 

RHODE  ISLAND 

TAMPA 

0 

0 

0 

BILLINGS 

4 

21 

21 

BLOCK  ISLAND 

3 

8 

15 

WEST  PALM  BEACH 

0 

0 

0 

GLASGOW 
GREAT  FALLS 

7 
8 

46 
35 

78 
81 

PROVIDENCE 

4 

5 

15 

GEORGIA 

HAVRE 

15 

41 

81 

SOUTH  CAROLINA 

ATHENS 

0 

0 

0 

HELENA 

14 

49 

90 

CHARLESTON 

0 

0 

0 

ATLANTA 

0 

0 

0 

KALISPELL 

102 

211 

149 

CHARLESTON  U 

0 

0 

0 

AUGUSTA 

u 

0 

0 

MILES  CITY 

0 

0 

12 

COLUMBIA 

0 

0 

0 

COLUMBUS 

0 

0 

0 

MISSOULA 

46 

115 

108 

6NVLE-SPARTAN8URG 

0 

0 

0 

MACON 

0 

0 

0 

ROME 

0 

0 

0 

SOUTH  DAKOTA 

SAVANNAH 

0 

0 

0 

ABERDEEN 
HURON 
RAPID  CITY 

4 
6 
0 

11 

6 

0 

50 
21 
34 

SIOUX  FALLS 

2 

4 

44 

J 

.J 

< 


Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Base  6S°F.) 


AUGUST  1969 


State  and  station 


ALABAMA 
BIRMINGHAM 
MUNTSVlLLt 
MOBILE 
MONTGOMERY 

ALASK.A 
ANCHORAGE 
ANNETTE 
bARROW 

BARTER  ISLAND 
dETHEL 
BEIILES 
blG  DELIA 
COLD  BAY 
FAIRBANKS 
GULKANA 
HOMER 
iLlAMNA 
JUNEAU 
UNG  SALMON 
KOlZEBUt 
MC  6RATH 
NOME 

iT.  PAUL  ISLAND 
ShEMVA 
SUMMIT 
IALH.EETNA 
UNALACLEET 
YAKUTAT 

ARIZONA 
FLAGSTAFF 
PHOENIX 
TUCSON 
WINSLOW 
YUMA 

ARKANSAS 
FORT  SMITH 
LITTLE  ROCK 

CALIFORNIA 
BAKERSFIELD 
BISHOP 

Blue  canyon 

EUREKA  U 

FRESNO 

LONG  BEACH 

LOS  ANGELES 

LOS  ANGELES  U 

MT  SHASTA  R 

OAKLAND 

RED  BLUFF 

SACRAMENTO 

SANDBERG  R 

SAN  DIEGO 

SAN  FRANCISCO 

SAN  FRANCISCO  U 

SANTA  MARIA 

STOCKTON 

COLORADO 
ALAMOSA 

COLORADO  SPRINGS 
DENVER 

GRAND  JUNCTION 
PUEBLO 

CONNECTICUT 
BRIDGEPORT 
HARTFORD 

DELAWARE 
WILMINGTON 

OIST.OF  COLUMBIA 
WASH  NATl  AP 

FLORIDA 
APALACHICOLA  U 
DAYTONA  BEACH 
FORI  MYERS 
JACKSONVILLE 
KEY  WEST 
LAKELAi^D  U 
MIAMI 
ORLANDO 
TALLAHASSEE 
TAMPA 
WEST  PALM  BEACH 

GEORGIA 
ATHENS 
ATLANTA 
AUGUSTA 
COLUMBUS 
MACON 
ROME 

Savannah 


Qinvnl 


l'.60 
IftSl 
2055 
1712 


AS 

113 

91fl 

2956 

66V 

^254 

AAl 

1225 

96  3 

317U 

47? 

1662 

439 

1648 

663 

2073 

372 

952 

210 

398 

0 

0 

462 

1428 

323 

695 

196 

392 

377 

895 

108 

272 

17 

27 

567 

1671 

409 

1015 

358 

686 

247 

440 

117 
431 
675 
1170 
1129 


618 
632 


1934 
2016 
2425 
2113 
3085 
2215 
2853 
2354 
1955 
2188 
2401 


1503 
1415 
1554 
1685 
1639 
759 
1719 


Stale  and  station 


Cuimnt 

season 


HAWA  i  1 
HILO 

HONOLULU 
KAHULUl 
LIHUE 

IDAHO 
BOISE 
LEWISION 
POCATELLO 

ILLINOIS 
CAIRO  U 

CHICAGO  U  HARE 
CHICAGO  MIDWAY 
MOLINE 
PEORIA 
ROCKFORD 
SPRINGFIELD 

INDIANA 
EVANSVILLE 
FORT  WAYNE 
INDIANAPOLIS 
SOUTH  BEND 

IOWA 
BURLINGTON 
DES  MOINES 
DUBUQUE 
SIOUX  CITY 
WATERLOO 

KANSAS 
CONCORDIA 
DODGE  CITY 
GOO DL AND 
lOPEKA 
WICHITA 

KENTUCKY 
COVINGTON 
LEXINGTON 
LOUISVILLE 

LOUISIANA 
BATON  ROUGE 
LAKE  CHARLES 
NEW  ORLEANS 
SHREVEPORT 

MAINE 
CARIBOU 

portland 

maryland 
baltimore 

massachusetts 
Blue  hill  obs  r 

BOSTON 

nantuckE  r 

WORCESTER 

MICHIGAN 
ALPENA 
DETROIT 

DETROIT  M  WAYNE  CO 
FLINT 

GRAND  RAPIDS 
HOUGHTON  LAKE 
LANSING 
MARQUETTE  U 
MUSKEGON 
SAULT  STE  MARIE 

MINNESOTA 
DULUTH 

INTERNATIONAL  FALLS 
MINNEAPOLIS     ^ 
ROCHESTER       9 
ST  CLOUD 

MISSISSIPPI 
JACKSON 
MERIDIAN 

MISSOURI 
COLUMBIA 
KANSAS  CITY 
ST  JOSEPH 
ST  LOUIS 
SPRINGFIELD 

MONTANA 
BILLINGS 
GLASGOW 
GREAT  FALLS 
HAVRE 
HELENA 
KALISPELL 
MILES  ClIY 
MISSOULA 

NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 
NORFOLK 


351 

2229 

572 

2821 

457 

2493 

472 

2263 

251 

660 

228 

592 

195 

410 

419 

1530 

281 

718 

329 

859 

2  76 

804 

250 

783 

213 

584 

288 

1017 

307 

1148 

279 

750 

245 

862 

255 

681 

262 

802 

308 

885 

217 

557 

276 

782 

185 

523 

345 

1014 

438 

1308 

318 

647 

330 

1055 

437 

1299 

285 

1015 

309 

1077 

308 

1131 

501 

2059 

531 

1949 

474 

19H 

604 

2062 

52 

155 

211 

388 

509 
571 
304 


137 

271 

281 

547 

259 

545 

173 

384 

229 

513 

138 

286 

255 

557 

210 

358 

217 

489 

84 

140 

135 

225 

l?u 

223 

298 

699 

145 

374 

247 

501 

460 

1815 

415 

1542 

372 

1167 

435 

1266 

374 

1332 

381 

1235 

35  5 

1179 

266 

485 

275 

401 

235 

420 

199 

379 

178 

325 

44 

77 

394 

718 

117 

198 

348 

913 

372 

1098 

295 

799 

Cunant 
season 


State  and  station 


NEBRASKA 
NORTH  PLATTE 
OMAHA 

SCOTTSBLUFF 
VALENTINE 

NEVADA 
ELY 

LAS  VEGAS 
RENO 
WINNEMUCCA 

NEW  HAMPSHIRE 
CONCORD 
MT  WASHINGTON  OBS 

NEW  JERSEY 
ATLANTIC  CITY 
ATLANTIC  CITY  U 
NEWARK 
TRENTON  U 

NEW  MEXICO 
ALBUQUERQUE 
CLAYTON 
ROSWELL 

NEW  YORK 

ALBANY 

binghamTon 

BUFFALO 

J.F.  KENNEDY 

NEW  YORK  U 

NEW  YORK  LA  GUARDIA 

ROCHESTER 

SYRACUSE 

NORTH  CAROLINA 
ASHEVILLE 
CAPE  HATTERAS  R 
CHARLOTTE 
GREENSBORO 
RALEIGH 
WILMINGTON 

NORTH  DAKOTA 
BISMARCK 
FARGO 
WILLISTON 

OHIO 
AKRON 

CINCINNATI  OBS 
CLEVELAND 
COLUMBUS 
DAYTON 
MANSFIELD 
TOLEDO 
YOUNGSTOWN 

OKLAHOMA 
OKLAHOMA  CITY 
TULSA 

OREGON 
ASTORIA 
BURNS  U 
EUGENE 
MEACHAM 
MEDFORD 
PENOLETUN 
PORTLAND 
SALEM 
SEXTON  SUMMIT  p 

PACIFIC  AREA 
JOHNSTON 
KOROR  R 
KWAJALE  In 
MAJURO 
PAGO  PAGO 
PON APE  R 
TAGUAC  GUAM  R 
TRUK  MOEN  ISLAND 
WAKE 
YAP  R 

PENNSYLVANIA 
ALLENTOWN 
ERIE 

harrisburg 
philadelphia 
pittsburgh 
pittsburgh  u 
scranTon 

WILLIAMSPORT 

RHODE  ISLAND 
BLOCK  ISLAND 
PROVIDENCE 

SOUTH  Carolina 

CHARLESTON 
CHARLESTOI<  U 
COLUMBIA 
GNVLE-SPARTANBURG 


196 
371 
336 
339 
283 
377 


282 
249 
258 


Cunent 
season 


654 

lOUO 

728 

785 


305 
2589 

350 
423 


798 
868 

1021 
942 


1315 

755 

1543 


488 
329 
493 
944 
1060 
853 
547 
521 


fi90 
1233 
1372 
1313 
110 
1459 


511 
424 
414 


558 
1031 
531 
706 
805 
779 
585 
449 


1537 

1678 


101 
592 
643 
254 
156 
141 


3422 
4115 
4212 
3933 
3745 
3743 
3422 
3949 
3825 
3885 


697 
415 
90  3 
987 
521 
936 
553 
634 


1526 
1771 
1645 
1294 


State  and  station 


SOUTH  DAKOTA 
ABERDEEN 
HURON 

RAPID  CITY 
SIOUX  FALLS 

TENNESSEE 
BRISTOL 
CHATTANOOGA 
KNOXVILLE 
MEMPHIS 
NASHVILLE 
OAK  RIDGE  R 

TEXAS 
ABILENE 
AMARILLU 
AUSTIN 
BROWNSVILLE 
CORPUS  CHRIST  I 
DALLAS 
DEL  RIO 
EL  PASO 
FORT  WORTH 
GALVESTON  U 
HOUSTON 
LUBBOCK 
MIDLAND 
PORT  ARTHUR 
SAN  ANGELO 
SAN  ANTONIO 
VICTORIA 
WACO 

WICHITA  Falls 

UTAH 
MILFORD 

Salt  lake  city 
wenoover 

VERMONT 
BURLINGTON 

VIRGINIA 
LYNCHBURG 
NORFOLK 
RICHMOND 
ROANOKE 
WALLOPS  ISLAND 

WASHINGTON 
OLYMPI A 
UUILLAYUTE 
SEATTLE  TACOMA 
SPOKANE 

STAMPEDE  Pass  r 

WALLA  WALLA  U 
YA<IMA 

WEST  INDIES 
SAN  JUAN  P.R. 
SWAN  ISLAND 

WEST  VIRGINIA 
BECKLEY 
CHARLESTON 
ELK  INS 
HUNTINGTON 
PARKERSBURG  U 

WISCONSIN 
GREEN  BAY 
LA  CROSSE 
MADISON 
MILWAUKEE 

WYOMING 
CASPER 
CHEYENNE 
LANDER 
SHERIDAN 


255 

500 

219 

50U 

280 

537 

265 

635 

255 

939 

298 

1190 

3U4 

1176 

449 

17  85 

415 

1546 

311 

1205 

544 

2033 

478 

1469 

520 

2210 

624 

2927 

536 

2435 

66  1 

2341 

660 

2559 

64  7 

2097 

502 

2074 

609 

2200 

569 

2187 

461 

1602 

559 

1794 

569 

2155 

620 

2155 

652 

2259 

559 

2418 

723 

2507 

591 

2034 

383 

745 

398 

886 

471 

1159 

944 

1339 

1177 

953 

974 


143 
339 


767 
387 


483 
958 
407 
1057 
94  2 


360 
630 
404 
385 


455 
422 
502 
330 


Data  from  airport  unless  otherwise  specified, 
V   indicates  Urban,  R  indicates  Rural,  sites. 


HURRICANE    CAMILLE,   August   5-22 

Richard  M.  DeAngells 

Environmental  Data  Service,  ESSA 

and 

Elmer  R.  Nelson 

Office  of  Hydrology,  Weather  Bureau,  ESSA 


DEVELOPMENT 
Camille  was  spawned  by  a  tropical  wave  that  had 
moved  off  the  African  coast  on  the  5th  of  August.  This 
inverted  "V"  cloud  pattern  travelled  westward  and 
was  recognized  as  a  tropical  disturbance  on  the  9th, 
about  480  mi.  east  of  the  northern  Leeward  Islands. 
The  following  day  the  disturbance,  still  showing  no 
circulation,  moved  through  the  Leewards  causing  rains 
throughout  the  Islands.  Then  each  succeeding  day, 
satellite  pictures  revealed  increased  curvature  and 
banding.  On  the  14th  reconnaissance  aircraft  flew  into 
the  disturbance,  which  they  found  south  of  Cuba.  The 
penetration  disclosed  a  999-mb.  pressure  center  and 
55-m.p.h.  surface  winds  --  tropical  storm  Camille 
was  christened. 

INTENSIFICATION 

The  storm  moved  northwestward  at  9  m.p.h. ;  pressure 
fell  to  901  mb.  late  on  the  14th,  and  to  964  mb.  with 
115-m.p.h.  winds  the  following  day.  At  this  time  Camille 
was  a  full-blown  hurricane  located  60  mi.  southeast  of 
Cape  San  Antonio,  Cuba.  Havana's  weather  radar  tracked 
the  hurricane  across  the  western  tip  of  Cuba  on  the 
evening  of  the  JSth.  Camille  generated  92-m.p.h.  winds 
at  Guane,  and  spread  10-in.  rains  over  the  western 
sections  of  the  Island.  Three  persons  were  reported 
killed. 

Once  into  the  Gulf  of  Mexico,  the  small,  powerful 
hurricane  intensified  rapidly;  by  the  early  afternoon 
of  the  16th  (fig.  1),  central  pressure  had  dropped  to 
908  mb.  The  severe  storm  plodded  north-northwestward 
at  14  m.p.h.  A  hurricane  watch  had  been  put  in  effect 
from  Biloxi,  Miss.,  to  St.  Marks,  Fla.  By  late  after- 
noon an  Air  Force  reconnaissance  team  measured  a 
905-mb.  pressure  and  recorded  flight  level  (700  mb.) 
winds  of  160  m.p.h. 

Early  on  the  17th,  with  Camille  250  mi.  south  of  Mobile 
and  hurricane  warnings  extending  westward  to  New 
Orleans,  Mississippi  coastal  residents  were  boarding  up 
homes  and  businesses  and  heading  inland.  As  the  day 
wore  on  inland  moving  traffic  increased  as  did  the 
hurricane  threat  to  low-lying  areas.  Radio  and  television 
stations  carried  ESSA  warnings  every  few  minutes,  while 
Police  and  Civil  Defense  officials  went  into  isolated 
areas  to  urge  people  to  evacuate. 

One  last  reconnaissance  flight  was  made  early  Sunday 
afternoon  (17th),  and  Air  Force  pilot  Marvin  A.  Little 
and  his  crew  found  a  central  pressure  of  901  mb. 
(26.61  in.)  and  maximum  surface  winds  at  more  than 
200  m.p.h.  (175  kt.)  near  the  center.  Due  to  engine 
trouble  this  was  the  last  penetration  made.  Hurricane 
force  winds  extended  out  to  60  mi.;  Camille  was  a 
small  but  extremely  intense  hurricane  located  less 
than  100  mi.  from  the  mouth  of  the  Mississippi  River. 
The  storm  was  at  its  peak  and  was  under  surveillance 
of  the  New  Orleans  radar. 

As  Camille  brushed  southeastern  Louisiana  easterly 
winds  ahead  of  the  center  and  northerly  winds  to  its 
west  pushed  a  massive  storm  surge  through  the  marshes 
of  this  area.  Because  of  the  shape  of  bays  and  inlets, 
surge  heights  varied  at  different  locations;  water  levels 
reached  9  ft.  above  m.s.l.  near  the  mouth  of  the  Mis- 
sissippi, at  Garden  Island.  In  several  places  from  the 
Empire  Canal  southward  to  Buras,  Boothville,  and 
Venice  the  surge  poured  over  both  the  east  and  west 
bank  Mississippi  River  levees  and  was  trapped  by  the 


back  levee,  leaving  the  built-up  areas  between  the  levees 
severely  flooded. 

LANDFALL 

The  center  of  Camille  made  landfall  on  the  now  nearly- 
deserted  Mississippi  coast  at  about  10:30  p.m.  c.s.t. 
on  the  17th;  she  passed  over  Clermont  Harbor,  Wave- 
land,  and  Bay  St.  Louis.  There  were  no  records  of  winds 
near  the  center  and  estimates  ranged  up  to  200  m.p.h. 
The  storm  surge  reached  a  devastating  24.2  ft.  above 
m.s.l.  at  Pass  Christian  and  was  near  10  ft.  above 
m.s.l.  as  far  east  as  the  Mississippi-Alabama  border. 
At  the  west  end  of  the  Bay  St.  Louis  Bridge  there 
was  a  pressure  report  of  26.85  in.  (909.3  mb.). 

Camille  weakened  as  she  moved  northward  through 
Mississippi,  passing  close  to  Columbia,  Prentis,  Jackson, 
Canton,  and  Greenwood.  Jackson's  winds  gusted  to  67 
m.p.h.  as  the  storm  center  passed  10  mi.  to  the  east. 
The  radar  at  Jackson,  which  had  picked  up  Camille' s 
eye  in  the  Gulf,  followed  the  identifiable  circulation  to 
southern  Quitman  County.  The  storm  was  only  identi- 
fiable as  a  depression  when  it  reached  the  northern 
Mississippi  border. 

OVERLAND 

The  depression  stages  of  Camille  were  tracked  north- 
eastward through  western  Tennessee,  east-northeastward 
through  central  Kentucky,  and  eastward  through  extreme 
southern  West  Virginia  and  southern  Virginia.  Late 
on  the  19th,  a  combination  of  factors  interacted  to 
produce  several  areas  of  concentrated,  torrential  rain- 
fall that  caused  devastating  flash  floods  and  landslides 
along  the  eastern  slopes  of  the  Blue  Ridge  Mountains 
and    record   flooding    along  the  James  River  system 

The  remnants  of  Camille' s  dying  circulation  moved  into 
an  area  already  occupied  by  a  large,  moist  maritime- 
tropical  air  mass,  with  soms  existing  rain  areas.  To 
the  northwest  of  the  area  of  maximum  rainfall  a  narrow 
valley  surrounded  by  steep  ridges  suggested  that  oro- 
graphic effects  on  the  cyclonic  flow  aided  in  producing 
the  heavy  precipitation.  Thunderstorm  activity  ahead 
of  a  slowly  approaching  cold  front  may  also  have 
accentuated  the  heavy  rain.  In  combination  these  meteoro- 
logical factors  (and  perhaps  others  not  yet  ascertained) 
produced  torrential  rains  which  rank  with  other  record 
rainfalls  throughout  the  world.  Several  amounts  of  more 
than  25  in.  were  found  on  post  examination,  and  amounts 
in  excess  of  4  in.  fell  over  an  area  30-40  mi.  wide  and 
120  mi.   long  --  most  of  it  occurring  in  a  period  of  8  hr, 

Camille  regained  tropical  storm  intensity  when  she 
moved  into  the  North  Atlantic.  However,  on  the  22d, 
she  was  absorbed  by  a  cold  front  about  175  mi.  south- 
east of  Cape  Race,  Newfoundland. 

WINDS 
Accurate  wind  measurements  are  almost  impossible 
to  obtain  in  a  hurricane  of  Camille' s  intensity.  Based 
on  reconnaissance  flight  level  winds  and  measured 
surface  pressure,  maximum  surface  winds  were  cal- 
culated at  175  kt.  (201.5  m.p.h.),  close  to  the  center, 
early  on  the  afternoon  of  the  17th.  This  calculation 
represents  the  maximum  winds  ever  observed  in  a 
hurricane  and  based  on  something  other  than  pure 
estimation.  The  Labor  Day  Hurricane  of  1935  may  have 
had  more  severe  winds  but  there  is  just  no  way  of 
telling. 
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Figure  1.     ESSA  9  satellite  spots  Camille  on  the  afternoon  of  the  16th,  near  the  time  the  905-mb 
pressure  was  recorded. 
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The  highest  actual  measurement  on  a  wind  instru- 
ment was  found  on  an  Easterllne  Angus  wind  speed 
recorder  which  had  been  left  running  on  a  Trans- 
world  Drilling  Co.  rig  located  east  of  Boothville  (Maine 
Pass  Block  20)  (fig.  2).  The  recorder  had  been  switched 
to  double  scale  before  evacuation  and  recorded  an  ex- 
treme gust  of  172  m.p.h.  before  the  paper  jammed  and 
the  trace  was  lost.  An  Air  National  Guard  Weather 
Flight  stationed  at  Gulfport  Municipal  Airport,  esti- 
mated sustained  winds  in  excess  of  100  m.p.h.  and 
gusts  of  150-175  m.p.h.  Other  less  reliable  reports 
from  the  Gulfport-Bay  St.  Louis  area  indicated  winds 
of  150-200  m.p.h.  At  Boothville,  La.,  107-m.p.h.  gusts 
were  recorded  before  a  power  failure;  at  Pilottown,  La., 
the    SS    CRISTOBAL    estimated    winds    at    160    m.p.h. 

Winds  at  Biloxi  (Keesler  AFB)  were  measured  at 
81  m.p.h.  with  gusts  to  129  m.p.h.  late  on  the  17th. 
At  Ingalls  Shipyard  in  Pascagoula  the  highest  sus- 
tained wind  reached  81  m.p.h.  while  a  local  radio  station 
reported  104-m.p.h.  winds  before  power  failure. 

West  of  the  storm  center  hurricane  force  winds 
reached  only  the  eastern  edge  of  New  Orleans;  brief 
gusts  of  60-85  m.p.h.  extended  over  most  of  the  city. 
Eastern  sections  of  St.  Tammany  and  Washington  Par- 
ishes were  swept  by  intense  winds  estimated  up  to 
160  m.p.h.  in  gusts  at  Slidell  and  up  to  130  m.p.h.  in 
gusts  at  Bogalusa  and  Angle. 

Hurricane  force  winds  were  confined  close  to  the 
storm's  center  as  it  moved  inland.  These  winds  ex- 
tended from  east  of  New  Orleans  to  Pascagoula,  while 
gusts  of  hurricane  force  winds  extended  along  the  coast 
from  New  Orleans  to  just  west  of  Mobile  Bay  and 
inland  to  just  south  of  Jackson. 

PRESSURE 

Camille's  lowest  pressure  of  901  mb.  (26.61  in.) 
was  second  only  to  that  of  the  Labor  Day  Hurricane 
of  1935,  in  which  a  26.35-in.  (892  mb.)  pressure  was 
recorded  in  the  Florida  Keys.  This  stands  as  the 
lowest  pressure  in  the  North  Atlantic;  the  world  record 
low  pressure  was  recorded  in  typhoon  Ida  on  September 
24,  1058  --  877  mb.  (25.90  in.). 

The  908-mb.  pressure  recorded  on  the  afternoon  of 
August  16  marked  the  lowest  ever  recorded  by  recon- 
naissance aircraft  in  the  North  Atlantic;  however, 
this  was  soon  broken  by  the  905-mb.  reading  later  in 
the  day  and  the  historic  901-mb.  pressure  the  following 
day. 

The  lowest  land  pressure  was  observed  by  Mr.  Charles 
A.  Breath,  Jr.  of  Bay  St.  Louis,  in  his  home  a  few  blocks 
from  the  west  end  of  Bay  St.  Louis  Bridge.  He  made 
the  reading  of  26.85  in.  on  his  aneroid  barometer  as  the 
eastern  edge  of  Camille's  eye  passed  overhead.  His 
barometer  was  later  checked  and  found  to  be  accurate 
by  the  New  Orleans  Weather  Bureau  Office.  Other 
low  pressures  included  a  27.80-in.  reading  at  Garden 
Island,  La.,  and  a  27.90  in.  at  St,  Stanislaus  School  in 
Bay  St.  Louis. 

STORM  SURGE 

The  storm  surge  generated  by  Camille  flooded  coastal 
areas  from  lower  Plaquemines  Parish  In  Louisiana  to 
Perido  Pass,  Ala.  Flooding  was  most  severe  in  the  Pass 
Christian  -  Long  Beach,  Miss.,  area  where  tides  up  to 
24.2  ft.  above  m.s.l.  were  measured.  In  the  St.  Louis 
Bay  maximum  tides  ran  18  ft.  above  m,  s.l.,  while  in 
the  Back  Bay  of  Biloxi  they  were  about  15  ft.  above 
m.s.l. 

A  chart  of  the  storm  surge  measurements  and  flooded 
areas    is    shown    in    figure  3.    This  chart  is  based  on  a 


series  of  15  maps  of  scale  1  in.  to  2,000  ft.,  extending 
from  near  the  mouth  of  the  Pearl  River  to  Bayou  La 
Batre,  Ala.,  and  indicates  in  detail  the  areas  flooded 
and  surge  measurements.  These  maps  are  available 
from  the  U.  S.  Geological  Survey,  Washington,  D.  C. 
20242.  Additional  information  for  this  summary  was 
obtained  from  the  nearly  completed  preliminary  data 
of  the  Mobile  District  Corps  of  Engineers.  Their 
final  report  is  due  around  May  1,  1970. 

Maximum  tides  of  10  ft.  or  more  above  m.s.l.  extended 
from  the  Pearlington  area  to  near  the  Mississippi  - 
Alabama  line.  Maximum  tides  15  ft.  or  more  above 
m.s.l.  extended  from  Clermont  Harbor  to  Ocean  Springs. 
Maximum  tides  of  20  ft.  or  more  above  m.s.l,  were 
concentrated  in  an  area  from  Bay  St.  Louis  eastward 
to  Edgewater  Park.  The  highest  measured  surge  of 
24.2  ft.  above  m.s.l.  was  measured  within  the  city  limits 
of  Pass  Christian;  other  measurements  of  22.6  ft.  and 
22.5  ft.  were  also  found  at  Pass  Christian.  Tides  within 
the  preceding  ranges  were  lower  in  some  areas.  Flood- 
ing was  also  prevalent  along  rivers  and  bayous  in 
Mississippi.  Tides  ran  13-17  ft.  above  m.s.l.  from  the 
Jordan  River  (Waveland)  to  Old  Fort  Bayou  (Ocean 
Springs). 

Offshore  surges  were  put  at  15-16  ft.  above  m.s.l. 
based  on  the  flood  marks  measured  at  Ship  and  Cat 
Islands.  The  Coast  Guard  reported  every  buoy  be- 
tween New  Orleans  and  Mobile  was  off  station  and  that 
almost  all  of  the  navigational  aids  had  been  lost.  In 
the  Mobile  Bay  area  tides  ran  about  7  ft.  above  m.s.l. 

The  Louisiana  storm  surge  that  swept  from  Empire 
southward,  flooded  Boothville  with  15  ft.  (above  m.  s.l.) 
of  water  (fig.  4).  Water  levels  reached  9  ft.  near  the 
mouth  of  the  Mississippi,  at  Garden  Island.  The  tidal 
surge  also  flooded  some  parts  of  lower  St.  Bernard 
Parish  and  eastern  sections  of  Orleans  Parish.  Tide 
heights  reached  7.97  ft.  above  m.s.l.  at  Alluvial  City, 
8.73  ft.  at  Chef  Menteur  Pass,  11.06  ft.  at  Shell  Beach, 
and  9.00  ft.  at  the  Rigolets.  Tides  on  Lake  Pontchar- 
train  reached  4.0  ft.  above  m.s.l.  at  Manderville, 
4.6  ft.  at  Frenier,  5.2  ft.  at  Slidell,  and  5.5  ft.  at 
Madisonville. 

DEATHS  AND  DAMAGES 

Hurricane  Camille  ranks  high  as  one  of  the  most 
destructive  killer  storms  ever  to  hit  the  U.  S.  Total 
damage  has  been  estimated  at  $1.42  billion  with  258 
deaths  and  68  additional  persons  missing  --  this  in- 
cludes the  Gulf  Coast  and  the  Virginias.  In  round  figures 
the  damage  equals  the  destruction  caused  by  hurricane 
Betsy,  in  a  much  more  concentrated  area,  in  September 
of  1965.  Betsy  and  Camille  stand  together  as  the  two 
most    destructive    storms   to    ever    ravage   the   U.    S. 

While  most  of  Betsy's  damage  was  incurred  by  Loui- 
siana, Camille  spent  most  of  her  wrath  in  Mississippi; 
the  total  figure  there  is  estimated  at  $950  million; 
Louisiana  suffered  $350  million  mostly  in  lower  Plaoue- 
mines  Parish.  Table  1  gives  a  complete  breakdown  of 
damages  and  deaths. 

The  total  U.  S.  deathsfigure  was  258  with  three  persons 
reported  dead  in  Cuba.  The  U.  S.  figure  is  the  highest 
in  a  hurricane  since  390  persons  died  during  hurricane 
Audrey,  which  moved  over  western  Louisiana  in  June 
1957;  most  of  these  deaths,  like  those  in  Camille, 
were  drownings. 

Camille  ripped  a  swath  of  destruction  along  the 
entire  length  of  the  Mississippi  coast  up  to  three  or 
four  blocks  inland.  She  also  destroyed  some  inland 
areas  such  as  residential  sections  of  West  Gulfport 
and    the    Biloxi    suburb   of    D'lberville.     In    low    areas 
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Figure  2.    This  wind  chart  from  Transworld  Drilling  Company's  RIG  50  was  set  on  double  scale,  and 
the  recorder  was  left  running  after  the  crew  evacuated. 


Figure  4.     The  flooded  Weather  Bureau  Observatory  at  BoothvUle,  La.,  shortly  after  Camille 
devastated  the  area.  Notice  the  telephone  pole  at  the  lower  left. 
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Figure  3.  These  are  the  results  of  the  storm  surge  generated  by  hurricane  CamlUe  on  the  Gulf  Coast 
from  the  Pearl  River  to  Bayou  La  Batre;  based  on  charts  prepared  by  the  U.  S.  Geological 
Survey. 


The   data  below  was    furnished  by   the  Red   Cross, 
except    for   the   dollar   damage   figures,    which   are 
preliminary   estimates   developed   by  OEP  field 
offices   based   on   information   from  Federal, 
State   and   local   sources. 
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Table  1 
IMPACT  OF  HURRICANE  CAMILLE  ON  PEOPLE  AND  PROPERTY 


Mississippi 

Louisiana 

Alabama 

Vir 

?inia 

West  Virginia 

Total 

Dead 

135 

9 

112 

2 

258 

Missing 

27 

0 

41 

0 

68 

Total  Families 
suffering  loss 

63,665 

9,442 

750 

3 

,765 

363 

77,985 

Dwellings  Destroyed 

3,881 

1,771 

10 

313 

36 

6,011 

Dwellings,  major 
damage 

12,112 

1,753 

50 

415 

84 

14,414 

Dwellings,  minor 
damage 

29,736 

3,697 

500 

1 

,870 

218 

36,021 

Trailers  Destroyed 

406 

664 

12 

71 

12 

1,165 

Trailers,  major 
damage 

325 

290 

6 

65 

6 

692 

Farm  Buildings 
destroyed 

645 

114 

5 

430 

300 

1,494 

Farm  Buildings 
major  damage 

2,002 

97 

5 

520 

15 

2,639 

569 


110 


14 


91 


$200,000,000   $  10,000,000 
750,000,000    312,000,000 


$  500,000  $  10,000,000 
7,500,000   130,000,000 


$250,000 
500,000 


789 


$  220,750,000 
1,200,000,000 
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Total  Damage 


$950,000,000   $322,000,000 


$8,000,000  $140,000,000 


$750,000 


$1,420,750,000 
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the  rows  of  houses  stopped  a  block  or  two  from  the 
beach  and  beyond  a  row  of  debris  were  bare  foundations 
along  the  beach  front.  From  Pascagoula  to  Pass  Christ- 
tian,  and  to  a  lesser  degree  farther  east  and  west, 
piles  of  lumber,  building  materials  and  trees  were 
thrown  together  by  the  surge.  In  some  cases  piles  of 
debris  extended  for  more  than  a  block  square.  High- 
way 90,  the  main  coastal  thoroughfare,  was  covered 
with  sand  in  many  sections  and  completely  washed 
away  in  other  sections.  About  one-third  of  the  Bay 
St.  Louis  Bridge  and  one-half  of  the  Biloxi-Ocean 
Springs  Bridge  were  damaged  when  tides  lifted  the  spans 
off  their  supports.  The  Army  Corps  of  Engineers 
indicated  that  to  make  some  530  mi.  of  roads  passable, 
about  100,000  tons  of  debris  had  to  be  cleared  away. 
Mr.  M.  James  Stevens,  Vice-President  of  the  Mis- 
sissippi Restaurant  Association,  reportedthat  the  Coast's 
resort  industry  suffered  the  worst  disaster  of  any 
similar  recreation  area  in  the  world.  Along  U.  S.  90 
in  the  Biloxi  area  some  60  resort  properties  suf- 
fered damage  with  about  one-half  of  them  destroyed. 
Buildings  on  high  knolls  of  about  20  ft,  or  more  were 
able  to  weather  the  high  winds  and  survive  the  storm 
surge.    Many  buildings  at  the  10-ft.  level  were  crushed. 

At  Clermont  Harbor  the  destruction  was  total  and 
eastward  to  Bay  St.  Louis  many  hundreds  of  beach 
homes  were  destroyed.  Henderson  Point  in  the  Pass 
Christian  area  was  completely  destroyed  except  for  an 
old  building  that  was  formerly  a  maritime  academy. 
In  the  Gulfport  harbor  damage  was  severe.  Three 
large  cargo  ships,  the  ALAMO  VICTORY,  the  HULDA, 
and  the  SILVER  HAWK  were  badly  damaged  and  washed 
high  aground  at  the  north  end  of  the  harbor  (fig.  4). 
At  the  banana  wharf  all  the  sheet  metal  was  stripped 
from  the  structures,  but  most  of  the  framework  was 
inti^ct.  On  the  west  side  of  the  harbor  most  of  the 
damage  was  to  the  lower  walls  of  the  buildings  where 
the  battering-ram  effect  of  floating  cargo  carried  the 
sides  away.  A  large  diesel  fuel  barge  was  lifted  out 
of  the  harbor,  carried  ashore,  and  deposited  on  the 
medial  strip  of  U.  S.  90.  Farther  up  the  beach  was  a 
large  oil  storage  tank  that  had  floated  several  miles 
from  its  original  position. 

The  beautiful,  modern  marina  fronting  the  Broad- 
water Beach  Hotel  at  Biloxi  appeared  to  be  intact, 
but  at  close  inspection  the  molded  concrete  covers 
over  the  boat  slips  had  corners  and  pieces  broken 
off  by  floating  debris  in  the  high  water.  Buildings 
along  the  waterfront  ware  demolished  and  most  of 
the  boats  were  either  sunk  or  had  been  washed  away. 

At  Pascagoula' s  Ingalls  Shipyard  the  large  cargo 
ship,  MORMACSUN,  under  construction,  broke  its  moor- 
ings and  was  carried  by  a  12-ft.  rise  of  water  onto 
high  ground. 

In  Hancock  County  most  residents  live  in  low-lying 
areas.  In  the  hamlets  of  Lakeshore,  Clermont  Park, 
Pearlington,  Ansley  and  the  Cedar  Point  section  of 
Bay  St.  Louis,  destruction  was  almost  complete.  Storm 
surges  of  15  ft.  and  higher  and  devastating  winds  turned 
beach  houses  into  stacks  of  driftwood.  At  the  Mis- 
sissippi Test  Facility,  southeast  of  Picayune,  some 
1600  refugees  took  shelter  Sunday  night  (17th).  The 
high  winds  and  water  knocked  down  some  overhead 
powerlines  and  flooded  the  underground  lines.  Emer- 
gency generators  were  put  into  use  but  operations  at 
the  facility  were  suspended  until  Tuesday. 

In  Pearl  River  County  there  was  an  estimated  $35- 
40  million  loss  from  damage.  The  county  agent  said 
that  about  85  percent  of  the  dairy  barns  in  the  county 
were    either     severely    damaged    or    v/ere    a    complete 


loss.  About  35,000  -  40,000  acres  of  bearing  tung  trees 
were  destroyed.  There  was  an  additional  loss  in  timber 
and  heavy  damage  was  inflicted  on  the  pecan  crop. 
In  Poplarville,  the  county  seat,  the  mayor  estimated 
that  about  90  percent  of  the  homes  sustained  damage  in 
varying  degrees. 

There  was  electric  power  failure  throughout  14  counties, 
from  the  coast  to  as  far  north  as  Simpson  County. 
In  some  sections  this  loss  lasted  for  several  days. 
The  South  Mississippi  Power  Co.  had  to  almost  completely 
rebuild  their  distribution  system,  and  their  transmission 
network  was  badly  damaged.  Camille's  effects  were 
also  devastating  on  telephone  service.  Of  Mississippi's 
765,000  telephones,  approximately  15  percent  were 
out  of  service.  In  the  Gulf  Coast  area  this  figure 
jumped  to  67  percent. 

The  U.  S.  Forest  Service  made  an  aerial  survey 
over  a  14  county  area  of  southern  Mississippi,  an  area 
of  3.8  million  acres,  which  revealed  that  about  1.9 
million  acres  of  commercial  forest  land  in  12  counties 
received  varying  degrees  of  damage.  Observations  from 
the  air  indicated  that  hardwood  forests  suffered  some- 
what heavier  damage  than  pine  forests.  Some  of  the 
hardwood  forests  were  completely  defoliated  by  severe 
winds.  The  Forest  Service  estimates  damage  to  Mis- 
sissippi sawtimber  at  1.8  billion  board  feet  and  to 
pulpwood  at  1.4  million  cords.  Table  2  indicates  tree 
damage  in  Mississippi. 

Damage  in  Louisiana  was  confined  mainly  to  south- 
eastern sections  with  some  damage  in  the  eastern  part 
of  the  state.  The  storm  surge  generated  by  Camille 
swept  the  area  from  Empire  southward  clean.  Most 
structures  in  this  area,  including  some  that  had  sur- 
vived hurricane  Betsy,  were  completely  demolished 
by  the  combination  of  wind  and  water.  The  tidal  surge 
also  flooded  some  parts  of  lower  St.  Bernard  Parish 
and  eastern  sections  of  Orleans  Parish.  Camille's 
intense  winds  were  unusually  small  in  areal  extent, 
particularly  to  the  west  of  the  center.  Damage  in  these 
areas  was  generally  minor.  However,  eastern  sections 
of  St.  Tammany  and  Washington  Parishes  were  swept  by 
intense  winds  and  heavy  rainfall  (4-6  in.)  and  this 
heavily  forrested  area  received  considerable  damage. 
Extensive  property  damage  resuUed  from  trees  falling 
on    homes    and    businesses,    utility    lines    and    roads. 

Agricultural  and  timber  losses,  including  8,000  headof 
cattle  and  150,000  orange  trees  in  Plaquem'nes  Parish; 
oyster  beds  in  Plaquemines  and  St.  Bernard  Parishes; 
tung  oil  trees  and  timber  (mainly  pine)  in  St.  Tammany 
and  Washington  Parishes,  have  been  estimated  by  the 
Louisiana  Department  of  Agriculture  at  over  $40  million. 

RAINFALL 
A  serious  drought  had  plagued  Mississippi,  Tennessee, 
and  Kentucky  for  many  weeks  preceding  hurricane 
Camille.  Soil  moisture  was  much  below  normal,  pasture 
conditions  were  poor,  andcrops  were  suffering;  Camille's 
rains  relieved  the  drought  in  some  areas  and  eased 
it  in  western  Tennessee,  where  it  had  been  severe. 
Rainfall  amounts  of  3-5  in.  fell  over  western  Tennessee 
and  southern  West  Virginia.  In  some  sections  the  rains 
were  a  few  weeks  too  late  to  prevent  serious  loss  of 
crops;  some  grains  were  badly  damaged,  and  most 
farmers  were  feeding  cattle  their  winter  supply  of 
hay.  Table  3  shows  heavy  amounts  and  duration  of 
rain  in  Mississippi,  western  Tennessee,  Kentucky,  West 
Virginia,  and  Virginia.  A  detailed  breakdown  of  hourly 
and  daily  precipitation  amounts  at  numerous  stations 
may  be  found  for  every  state,  in  the  EDS  publication 
Hourly    Precipitation    Data,    Daily    Totals,    available  at 


Table  2 

CAMILLE'S  EFFECT  ON  COMMERCIAL  FOREST  LAND  IN  MISSISSIPPI 


Area 

Population 

County 

Acres 

Damaged 

(Sq.  Ml.) 

(1960  Census) 

Light 

Moderate 

Heavy 

Total 

416 

13,637 

COVINGTON 

65,434 

52,710 

12,723 

130,867 

468 

52,722 

FORREST 

127,072 

15,249 

0 

142,321 

482 

14,039 

HANCOCK 

0 

39,270 

91,303 

130,573 

585 

119,489 

HARRISON 

53,175 

53,175 

76,483 

182,833 

736 

55,522 

JACKSON 

109,465 

0 

0 

109,465 

414 

13,540 

JEFF.  DAVIS 

81,114 

13,030 

27,038 

121,182 

702 

59,542 

JONES 

146,170 

17,795 

0 

163,965 

500 

13,675 

LAMAR 

20,698 

82,790 

127,008 

230,496 

550 

23,293 

MARION 

111,264 

84,326 

1,952 

197,542 

828 

22,411 

PEARL  RIVER 

110,216 

36,883 

82,445 

229,544 

653 

8,745 

PERRY 

25,163 

0 

0 

25,163 

448 

7,013 

STONE 

95,519 

77,066 

17,910 

190,495 

— 

Total 

945,290 

472,294 

436,862 

1,854,446 

NOTE:  Light  -  less  than  1/3  of  trees  damaged;  Moderate  -  1/3  to  2/3 
of  trees  damaged;   Heavy  -  more  than  2/3  of  trees  damaged. 


Table  3 

RAINFALL  SUMMARY 

HURRICANE  CAMILLE 

AUGUST  5-22 


Station 

Date 

Rainfall 
(inches) 

Time 
Began 

Time 
Ended 

Station 

Date 

Rainfall 
(inches) 

Time 
Began 

Time 
Ended 

MISSISSIPPI 

KENTUCKY 

Columbia  (rte  4) 

5.01 

1600 

18/1000 

Bardstown 

19 

3.16 

0300 

1630 

Hattlesburg 

10.6 

1900 

18/0900 

Danville 

19 

3.04 

0430 

2000 

McHenry 

6.10 

0900 

18/0800 

Dave  11a 

19 

4.27 

0800 

20/0700 

Pascagoula 

5.5 

1100 

18/0500 

Dewey  Dam 

19 

3.10 

0600 

20/2300 

PoplarvlUe 

5.25 

2000 

18/0430 

Little  Hlckjian 

19 

3.07 

0500 

1800 

Saucier 

7.01 

0845 

18/0345 

Logllck 

19 

3.07 

0600 

2000 

Sumrall 

5.86 

2000 

18/1330 

Mt.  Sterling 

19 

3.11 

0230 

2000 

Wiggins 

6.34 

1000 

18/0500 

Salyersvllle 
Tomahawk 

19 
19 

3.29 
3.92 

0000 
1300 

2200 
2300 

LOUISUNA 

Bogalusa 

17 

4.10 

1200 

18/0900 

WEST  VIRGINIA 

Bush 

17 

5.22 

0600 

18/0600 

Alderson 

19 

4.65 

0600 

19/0600 

Grand  Isle 

17 

2.80 

0400 

18/0030 

Bluestone  Dam 

19 

3.94 

1700 

20/0300 

SUdell 

17 

5.03 

1600 

18/1600 

Flat  Top 
Logan 
McRoss 
Renick 

19 
19 
19 
19 

3.24 
4.00 
3.37 
3.95 

1530 
1200 
1600 
1800 

20/0600 
20/0400 
20/0630 
20/0200 

TENNESEE 

Bo  1 Ivar 

18 

4.7 

1600 

20/-  — 

VIRGINIA 

Covington 

18 

2.59 

1400 

19/0900 

Balcony  Falls 

19 

6.37 

1815 

20/1000 

JohnsonvlUe  (Steam  Plant) 

18 

3.22 

1800 

2300 

Charlottesville 

19 

4.68 

1730 

20/0840 

Lexington 

18 

2.58 

1630 

19/1130 

Clifton  Forge 

19 

10.12 

1600 

20/0500 

Martin 

18 

2.52 

1830 

19/0700 

Corbln 

19 

5.98 

0530 

20/0745 

Memphis  (Airport) 

18 

2.99 

0800 

19/0400 

Gordonsvllle 

19 

5.80 

1830 

20/0400 

Moscow 

18 

3.80 

1230 

19/0600 

Goshen 

19 

6.14 

1800 

20/0800 

Oak  Grove 

18 

2.92 

1600 

19/0800 

Louisa 

19 

11.18 

2030 

20/0600 

Paris  (5e) 

18 

3.73 

1800 

19/0900 

Palmyra 

19 

8.85 

1830 

20/0500 

Selmer 

18 

2.75 

1500 

19/0730 

Rockflsh 

19 

12.48 

1830 

20/0400 

Sugar  Hill 

18 

3.57 

1800 

19/1300 

Warsaw 

19 

6.44 

2145 

20/1115 

> 

< 


HURRICANE    CAMILLE,    Cont'd. 


the  National  Weather  Records  Center,  Asheville,  N.  C. 
As  the  weak  and  seemingly  Innocuous  low  pressure 
center  associated  with  Camille  crossed  the  Blue  Ridge 
Mountains  into  southwestern  Virginia,  rainfall  reached 
catastrophic  proportions  in  that  area.  Results  of  a 
bucket  survey  conducted  by  the  Weather  Bureau  (table  4) 
showed  that  12-14  in.  totals  were  common  in  Nelson 
County  and  the  southern  part  of  Albermarle  County. 
The  poststorm  survey  showed  a  27-in  total  nearMassies 
Mill  and  an  unconfirmed  report  of  31  in.  near  Tye 
River,  Va.  Figure  7  shows  the  storm  rainfall  analysis 
as  made  by  the  Office  of  Hydrology' sHydrometeoro logical 
Branch. 

The  27-in.  rainfall  total  in  Nelson  County,  Va.,  which 
fell  within  about  8  hr.,  represents  one  of  the  all-time 
meteorological  anomalies  in  the  United  States.  A  study 
made  by  the  Weather  Bureau  in  1956  for  the  Corps  of 
Engineers  concluded  that  the  probable  maximum  rainfall 
possible  in  this  area  was  28  in.  in  6  hours  and  31  in.  in 
12  hr.  The  previous  record  rainfall  in  Virginia  was 
8.4  in.  in  12  hr  at  Big  Meadows  on  the  Skyline  Drive, 
associated  with  a  hurricane  in  1942.  For  purposes  of 
comparison,  this  catastrophic  rainfall  from  Camille 
may  be  compared  with  the  following  records: 
12  in.  in  42  min.  at  Holt,  Mo.,  in  1947 
19  In.  in  2  hr.,  10  min.,  at  Rockport,  W.  Va.,  in  1889 
22  In.  in  2  hr.,  45  min.  at  D'Hanis,  Tex.,  in  1935 
31  In.  In  4  hr.,  30  min.,  at  Smethport,  Pa.,  in  1942 
34  in.  in  12  hr.  at  Smethport,  Pa.,  in  1942. 
The  Virginia  part  of  Camille  was  one  of  nature's 
rare  events.  It  is  estimated  that  the  maximum  rainfall 
associated  with  this  storm  has  a  return  period  well 
in  excess  of  1,000  yr.  Another  measure  of  the  rarity 
of  this  rainfall  is  that  the  maximum  amount  of  31  in. 
(unconfirmed)  approaches  the  probable  maximum  rainfall 
that  meteorologists  have  computed  to  be  theoretically 
possible  in  Virginia  at  this  time  of  the  year.  The 
U.  S.  Geological  Survey  estimates  that  the  return 
period  of  the  crest  discharge  for  the  James  River  at 
Cartersville,  Va.,  is  200  yr.  Even  longer  return  periods 
are  estimated  for  crest  discharges  at  upstream  stations. 
Camille' s  remnants  dumped  heavy  rain  over  southern 
Maryland,  including  the  southern  Eastern  Shore  late  on 
the  19th.  Rainfall  was  heaviest  over  the  southern 
Maryland  counties  of  Worcester,  Somerset,  Wicomico, 
Dorchester,  St.  Marys,  and  Calvert  and  over  Sussex 
County  in  Delaware;  amounts  ranged  from  3  to  near 
6  in.  in  these  sections.  Flooding  was  mainly  restricted 
to  basements;  several  families  living  in  trailers  at 
Great  Mills  were  evacuated.  In  this  area  of  St.  Marys 
County  some  bridges  and  secondary  roads  were  washed 
out.  There  were  no  deaths  or  injuries  in  the  two-state 
area. 

FLOODS 

The  torrential  rains  associated  with  the  remnants  of 
hurricane  Camille  caused  one  of  the  worst  flood  disasters 
to  strike  the  State  of  Virginia. 

Extensive  severe  flash  flooding  occurred  in  the  following 
counties:  Albemarle,  Allegheny,  Amherst,  Bath,  Bote- 
tourt, Buckingham,  Cumberland,  Fluvanna,  Goochland, 
Nelson,  Orange,  Powhattan  and  Rockbridge  (fig.  8). 
Hardest  hit  by  the  flash  flooding  were  the  Tye  River 
and  Rockfish  River  Basins,  which  lie  mostly  within 
Nelson  County.  Flash  flooding  also  reached  disaster 
proportions  in  Rockbridge,  Amherst,  Albemarle,  and 
Fluvanna  Counties.  Devastating  and  extreme  flash  flood- 
ing occurred  in  the  Maury  and  Hardware  Basins  and 
in  portions  of  ""he  Rivanna  Basin. 

Most  of  the  residents  of  the  mountain  hollows,  hamlets. 


and  towns  were  asleep  during  the  fatal  hours  of  the 
storm.  Rapidly  rising  streams  and  landslides  caused 
by  the  unprecedented  rainfall  destroyed  homes  as  the 
occupants  slept.  Large  trees  were  uprooted  and  hurled 
down  the  mountain.  They  acted  as  battering  rams, 
crashing  through  houses,  overturning  automobiles,  spar- 
ing nothing  in  their  paths.  Entire  families  were  swept 
away  in  the  raging  waters.  Whole  sections  of  the 
mountainside  slid  down  in  the  form  of  mud,  heaping 
tons  of  silt  on  houses  and  their  inhabitants.  Many 
houses  at  higher  elevations  were  damaged  by  mountain 
water  runoff.  Glasgow,  at  the  junction  of  the  Maury 
and  James  Rivers  had  its  entire  downtown  area  inun- 
dated by  water  over  14  ft.  deep,  flooding  about  75  percent 
of  Its  homes.  Minor  flooding  occurred  in  Clifton  Forge, 
Selma,  Lowmoor,  Rich  Patch  and  Eagle  Rock. 

Record  stages  were  reached  on  the  Maury  and  Rivanna 
Rivers  and  on  the  James  River  in  the  reach  from  Hol- 
combs  Rock,  Va.,  to  Richmond,  Va.  (except  at  Lynch- 
burg and  Scottsville).  See  hydrographs  and  Tables  5 
and  6.  Crests  along  the  James  River  exceeded  all 
records  of  the  1936  flood,  except  at  Lick  Run  and 
Buchanan  (Table  5).  The  James  exceeded  all  old  flood 
marks  and  set  new  high  stage  records  at  Holcombs 
Rock,  Bremo  Bluff,  Columbia,  Cartersville  and  Richmond 
(Westham).  In  Lynchburg,  water  rose  to  its  highest 
crest  since  1870.  Scottsville,  located  on  a  bend  in  the 
James  River  was  described  as  a  disaster  area  with 
water  up  to  12  ft.  deep  in  its  downtown  district.  At 
Bremo  Bluff,  low- lying  houses  and  businesses  were 
covered  with  water. 

The  heavy  rains  caused  record  flooding  in  the  ex- 
treme headwaters  of  the  Shenandoah  River  Basin  on 
the  South  River  near  Waynesboro,  Va.  The  Geological 
Survey  reported  that  the  crest  of  15.3  ft.  on  the  20th 
was  0.5  ft.  higher  than  the  previous  maximum  stage 
recorded  in  1942  (Table  5). 

The  remnants  of  Camille,  as  it  moved  through  ex- 
treme southern  West  Virginia,  produced  3  to  nearly 
5  in.  of  rain  over  the  southern  counties  of  that  state. 
Nicholas,  Greenbrier,  and  Summers  Counties  were 
hardest  hit  with  flash  flooding  along  the  Greenbrier, 
Meadow  and  Cherry  Rivers.  The  Greenbrier  River  at 
Alderson,  W.  Va.,  crested  at  17.1ft.  early  on  the  20th; 
3. 1  ft.  above  flood  stage.  High  water  from  Spring 
Creek,  a  small  tributary  entering  the  Greenbrier  near 
Renick,  W.  Va.,  resulted  in  the  deaths  of  two  elderly 
women.  Total  damage  in  West  Virginia  was  estimated 
at  $750,000. 

FLOOD  DAMAGES 

The  Virginia  Civil  Defense  Headquarters  estimated 
the  total  flood  damages  in  Virginia  at  $140  million.  The 
total  number  of  deaths  in  Virginia  by  drowning  and 
mudslides  was  placed  at  112  with  an  additional  41 
persons  missing  and  presumed  dead  (Table  1).  The 
State  was  declared  a  disaster  area  by  the  President. 
One  million  dollars  in  federal  aid  was  made  avail- 
able Immediately  for  repair  and  replacement  of  roads, 
bridges  and  other  public  facilities. 

The  maximum  number  of  fatalities  and  heaviest  flood 
damage  in  Virginia  occurred  just  east  of  the  Blue 
Ridge  Mountains  in  Nelson  County.  Of  the  313  houses 
destroyed,  250  were  located  in  Nelson  County.  Of  the 
415  houses  suffering  major  damage,  225  of  these  were 
located  in  this  county.  Of  the  153  people  reported  dead 
or  missing  in  Virginia,  126  were  residents  of  Nelson 
County  --  a  little  more  than  1  percent  of  the  County's 
population;  fifty-four  persons  were  killed  along  a  4-mlle 
stretch    of    Davis    Creek   and   Huffman's   Hollow.    The 


Table  4 

SUPPLEMENTARY  PRECIPITATION  DATA 

Storm  of  August  19-20,  1969 
(Remnants  of  Hurricane  Camille) 

The  following  data  were  obtained  by  Weather  Bureau  personnel  traveling  th 
several  days  immediately  following  the  disastrous  flooding.   Most  of  the 
beginning  about  7  p.m.  on  the  19th.   Wide  publicity  was  given  to  a  report 
Attempts  to  verify  this  measurement  were  unsuccessful. 

rough  the  James  River  Basin  during  the 
rain  fell  during  the  8-hour  period 
of  31  inches  near  Tye  River,  Va. 

County 

Latitude 

Longituc 

24 -Hour 
e    Total 

Type  of  Gage 

Accuracy 

Remarks 

Nelson 

37°  49' 

79°  00' 

27" 

Trash  barrel 

Good 

Barrel  had  been  emptied 
afternoon  before  rain 
began. 

Nelson 

37°  45' 

78°  56' 

25" 

Barrel 

Good 

Nelson 

37°  40' 

78°  58' 

23" 

Street  trash 
container 

Good 

On  R.  29  between  Amherst 

and  Lovingston 
Container  was  14"  dia., 

28"  deep 

Fluvanna 

37°  56' 

78°  18' 

21"  + 

Plastic  trash 
basket 

Good 

Container  overflowed 

Nelson 

37°  41' 

78°  58' 

20.4"  + 

Plastic  garbage 
container 

Good 

Container  overflowed 
was  17.5"  dia.  at  top 
and  15.5"  dia.  at 
bottom,  23"  deep 

Nelson 

37°  48' 

78°  59' 

16" 

— 

Fair 

2  miles  NE  of  Massies 
Mill 

Nelson 

37°  51' 

78°  49' 

14"  + 

Coram .  rain  gage 

Good 

At  foot  of  Davis  Creek 
Gage  overflowed 

Nelson 

37°  42' 

78"  52' 

14" 

— 

— 

Nelson 

37°  46' 

78°  59' 

13"  + 

13"  cylindrical 
bucket 

Good 

Bucket  overflowed 

Nelson 

37°  43' 

79°  00' 

13"  + 

Ice  cream 
freezer 

Good 

On  R.  158 

Freezer  was  filled  to 
overflow  hole 

Fluvanna 

37°  55' 

78°  21' 

13"  + 

Paint  bucket 

Good 

Bucket  overflowed 

Albemarle 

37°  58' 

78°  24' 

13"  + 

Paint  bucket 

Good 

Bucket  overflowed 

Albemarle 

37°  54' 

78°  40' 

13" 

Cylindrical 
bucket 

Good 

Bucket  did  not  overflow 

Fluvanna 

37°  54' 

78°  15' 

12.5"  + 

5"  fence  post 
gage 

Good 

Gage  was  emptied  several 
tiroes  during  night--but 
it  had  already  overflowed 
before  it  was  emptied 
first  time 

Albemarle 

38°  00' 

78°  43' 

12"  + 

Cement  cistern 
pipe 

Fair 

Pipe  24"  diameter  and  24" 
deep  was  about  half  full 
before  rain  and  it  over- 
flowed 
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Table  6.  — Major   Floods    in   Order    of   Magnitude 


James   River   Basin 


Jackson  River 


Maury  River 


1,217.93  feet,  MSL 


Covington,  Va . 
Zero  of  gage  • 
(1959  adj.) 
Drainage  area  -  440  square  miles 
Flood  stage  -  9  feet 
Period  of  record  -  1908-1969 


Buena  Vista,  Va . 

Zero  of  gage  -  846.58  feet,  MSL 

(1929  adj.) 
Drainage  area  -  649  square  miles 
Flood  stage  -  17  feet 
Period  of  record  -  1936-1969 


Crest  Stage 

Date 

Feet 

21.5 

a,b 

Mar.  1913 

17.5 

b 

Mar. 18, 1936 

14.5 

Aug. 20, 1969 

13.4 

Mar. 7, 1967 

13  =  2 

b 

Mar. 12, 1963 

12,2 

b 

Apr. 14, 1949 

11.8 

b 

Dec.8,1950 

11.2 

Mar. 15, 1967 

10.8 

b 

Feb.  21, 1953 

10.0 

b 

Mar. 6, 1955 

Rivanna  River 


Crest  Stage 

Date 

Feet 

31.2 

Aug. 20, 1969 

22  a 

Mar. 18, 1936 

16.2 

Sept. 10, 1950 

16.2 

Oct. 21, 1961 

16.0 

May  22,1942 

14.4 

May  16,1942 

13.8 

Dec  .4, 1948 

13.8 

Dec.8,1950 

13.8 

Mar  .1,1954 

13.7 

Mar  .7,1967 

13.7 

Mar. 12, 1963 

James 

River 

Palmyra,  Va . 

Zero  of  gage  -  210.39  feet,  MSL 

(1943  adj.) 
Drainage  area  -  675  square  miles 
Flood  stage  -  17  feet 
Period  of  record  -  1934-1969 


Lick  Run,  Va . 

Zero  of  gage  -  978.30  feet,  MSL 

Drainage  area  -  1,369  square  miles 
Flood  stage  -  10  feet 
Period  of  record  -  1877-1969 


Crest  Stage 

Date 

Feet 

39.9 

Aug.  20, 1969 

37.4 

b 

Oct. 16, 1942 

33.4 

b 

Apr. 26, 1937 

30.5 

Sept. 19, 1944 

29.3 

b 

Mar. 18, 1936 

29.0 

Aug. 19, 1955 

26.8 

Dec  .4, 1948 

26.3 

b 

Sept. 6, 1935 

24.8 

b 

Sept. 17, 1934 

24.3 

Oct. 21, 1961 

Buchanan,  Va . 

Zero  of  gage  -  802.90  feet,  MSL 

(1936  adj.) 
Drainage  area  -  2,084  square  miles 
Flood  stage  -  17  feet 
Period  of  record  -  1877-1969 


James  River  (cont'd) 


Crest  Stage 

Date 

Feet 

33  a 

Nov. 1877 

30.4  a 

Mar. 12-13, 1913 

25.7 

Mar. 18, 1936 

25.5 

Aug. 20, 1969 

24.6 

May  1924 

23.0 

Jan. 23, 1935 

22.6 

Mar.12,196^ 

22.3 

Mar  .8, 1967 

21.1 

May  17,1942 

20.6 

Feb. 22, 1953 

Holcombs  Rock,  Va . 

Zero  of  gage  -  548.53  feet,  MSL 

(1929  adj.) 
Drainage  area  -  3,250  square  miles 
Flood  stage  -  22  feet 
Period  of  record  -  1900-1969 


< 


Crest  Stage 

Date 

Feet 

34.9  a 

Nov. 29, 1877 

31.0 

Mar. 27, 1913 

27  a 

Apr  .1886 

27  a 

Mar.  1889 

26.8 

Mar. 18, 1936 

25.0 

Mar. 1,1902 

23.8 

Jan. 23, 1935 

23.4 

Aug. 20, 1969 

22.3 

Mar. 13, 1963 

21.5 

May  12,1924 

Crest  Stage 

Date 

Feet 

35.6 

Aug. 20, 1969 

31.3  b 

Mar. 28, 1913 

30.8 

Mar. 18, 1936 

26.6 

Jan.  23, 1935 

24.8 

Mar. 13, 1963 

24.7 

Dec. 1,1934 

24.6 

May  22,1942 

24.3 

Aug. 16, 1940 

24.0 

Sept. 10, 1950 

23.3 

Mar  .6, 1955 

James  River  (cont'd) 


Lynchburg,  Va . 

Zero  of  gage  -  499,06  feet,  MSL 

(1929  adj.) 
Drainage  area  -  3,305  square  miles 
Flood  stage  -  18  feet 
Period  of  record  -  1771-1969 


Scottsville,  Va . 

Zero  of  gage  -  253.18  feet,  MSL 

(1936  adjO 
Drainage  area  -  4,571  square  miles 
Flood  stage  -  20  feet 
Period  of  record  -  1870-1969 


Crest  Stage 

Date 

Feet 

30  a 

May  26,1771 

29.4  a 

Sept. 30, 1870 

28.0 

Aug.  20, 1969 

28.0 

Nov.  24, 1877 

24.7 

Mar. 13, 1936 

24.6 

Mar, 28, 1913 

24.4  a 

June  1,1889 

23.9 

Jan.  25, 1920 

23.4  a 

Apr. 1,1886 

22.0 

Jan. 23, 1935 

Bluff,  Va. 

of  gage  -  191 

.44  feet,  MSL 

(1929  adj.) 
Drainage  area  -  5,040  square  miles 
Flood  stage  -  19  feet 
Period  of  record  -  1848-1969 


Crest  Sta 

Se 

Date 

Feet 

30.7 

a 

Oct. 1870 

30.0 

Aug. 20, 1969 

27.9 

a 

Nov. 1877 

26.0 

Sept. 19, 1944 

25.8 

Aug. 16, 1940 

25.5 

Mar. 19, 1936 

25,2 

Mar.  1913 

23.1 

Sept. 6, 1935 

23.0 

Oct. 16, 1942 

22.6 

Dec. 2, 1934 

Columbia,  Va . 

Zero  of  gage  -  17  3.04  feet,  MSL 

(1929  adj.) 
Drainage  area  -  5,744  square  miles 
Flood  stage  -  18  feet 
Period  of  record  -  1870-1969 


Crest  Stage 

Date 

Feet 

39.1 

Aug. 20, 1969 

37.4 

a 

Sept  .30, 1870 

34.8 

a 

Nov. 18, 1877 

34,5 

Sept. 19, 1944 

33.5 

Aug, 17, 1940 

32.8 

a 

Mar.  1936 

32.6 

a 

Mar,  1899 

32.6 

a 

Sept,  1935 

31.8 

a 

1889 

30.8 

a 

May  19  24 

Crest  Stage 

Date 

Feet 

41.3 

Aug. 20, 1969 

39.0  a 

Sept. 30, 1870 

37.4 

Sept. 19-20, 1944 

35.8 

Mar. 19, 1936 

35,4 

Sept. 6, 1935 

35,4 

Aug. 17, 1940 

35.2 

Oct. 16, 1942 

34.4 

Apr. 26, 1937 

33.5 

Dec. 5, 1948 

31.5 

Oct. 21, 1906 

Cartersville,  Va , 

Zero  of  gage  -  161.57  feet,  MSL 

(1929  adj.) 
Drainage  area  -  6, 242  feet  square  miles 
Flood  stage  -  20  feet 
Period  of  record  -  1877-1969 


Richmond  (City  Locks),  Va . 
Zero  of  gage  -  0,0  feet,  MSL 

(1929  adj.) 
Drainage  area  -  6,792  square  miles 
Flood  stage  -  9  feet 
Period  of  record  -  1771-1969 


Crest  Stage 

Date 

Feet 

33.8 

Aug. 21, 1969 

30.4  a 

Nov.  1877 

29.6 

Sept.  20, 1944 

28.8 

liar, 19, 1936 

28.3 

Aug. 17, 1940 

27.8 

Sept. 6, 1935 

27.7 

Apr. 26, 1937 

27.1 

Oct. 16, 1942 

27.0 

May  23,1901 

27.0 

Dec. 5, 1948 

Crest  Stage 

Date 

Feet 

30.0  a,b 

May  27,1771 

29.4  a,b 

Mar. 26, 1877 

28.6 

Aug, 22, 1969 

27.5  b 

Mar, 20, 1936 

27.3  a,b 

Oct. 1,1870 

26.2  b 

Apr, 27, 1937 

25.2  a,b 

June  2,1889 

24.6  b 

Sept. 7, 1935 

24.2  a,b 

Apr  .2,1886 

24.2  b 

Aug. 18, 1940 

a  From  high  water  mark 

b   Stage  referred  to  present  gage  datum  and  site 


JACKSON    RIVER  AT  COVINGTON,  VIRGINIA 
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MAURY  RIVER  AT  BUENA  VISTA,  VIRGINIA 
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RIVANNA  RIVER  AT  PALMYRA,  VIRGINIA 
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Figure  4A-Auaust  1969  river  stoge  hydrographs-Jockson,  Moury  and  Rivanna  Rivers 
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LICK  RUN,  VIRGINIA 


BUCHANAN,  VIRGINIA 


HGLCOMBS  ROCK,  VIRGINIA 


Cfest  35.S  FEET,  AUGUST  20,  1969 


PREVIOUS  HIGHEST  STAGE  OF  RECORD  [HIGH  WATER  MARKI  31.3  FEET.  MARCH  28,  1913 


CREST  30,78  FEET,  MARCH  18.  1936" 


FLOOO  STAGE   22  FEET 
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Figure  4B  -  August  1969  River  Stage  Hydrographs  -  James  River  at  Buchanan, 
Lick   Run  and   Holcombs  Rock,  Virginia 


SCOTTSVIILE,  VIRGINIA 


HIGHEST  STtEE  OF  RECORD  |HIGH  WtTER  M*RK|  30  7  FEET.  OCTOBER  1870 


CREST  30  0  FEET,  nuGusT  20. 1969"  1;;;,',';,;',";;^;,",',';,',"  "'"""• 


■+■ 


■) 


BREMO  BlUFF.  VIRGINIA 


15  16  17 


RICHMOND  ICITY  LOCKS|,  VIRGINIA 


HIGHEST  STtGE  OF  RECORD  (HIGH  WATER  MARKI.  30  0  FEET,  MAY  27,  1771 


"J 

< 


Figure  4C.  -  August  1969  River  Stage  Hydrogrophs  ■   James  River  at  Scotlsville, 
Bremo  Bluff  ond  Ricfimond  (City  Locks),  Virginia 


Figure  5.    Aerial  view  of  a  portion  of  the  Gulfport,  Miss.,  harbor  taken  August  19,  1969,  showing 
the  ALAMO  VICTORY,  the  HULDA,  and  the  SILVER  HAWK  beached  at  the  left-center 
of  the  photo.    Coast  and  Geodetic  Survey  Photo, 
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CAMILLE    RAINFALL    IN. 

AUG.I9TH   NOON    TO    AUG.  20^^  MIDNIGHT    1969 


COMMONWEALTH  OF  VIRGINIA 

FLASH  FLOOD  AREA 


c;<-  MOST  SEVERE  AREA 
"^.i^l'  NELSON  COUNTY 

JAMES  RIVER  BASIN  BOUNDARY 


WASHINGTON 


Fig   8  Areas  Flash  Flooded  August  19  20.  1969 


HURRICANE   CAMILLE,   Cont'd. 


hamlets    of    Tyro,    Massies    Mill    and    Roseland    on  the      2. 
Tye  River  were  virtually  destroyed.   Woods  Mill  on  the 
Rockfish    River    was  partially  or  completely  destroyed      3. 
along   with    highways,   bridges,   utilities,   railroads,   and 
other  properties.   The  villages  of  Rockfish,  and  Schuyler      4. 
were  severely  damaged.    Norwood,   a   small  residential 
section    along    the    James  also   suffered  heavy  damage.       5. 
The  water  which  was  5.5  ft.  deep  in  the  business  district 
of  Buena   Vista  caused  severe  damage  to  60  businesses 
and    major    damage    to    80    percent    of  the  industries.         6. 

Soms    200    miles    of    primary    and    secondary    roads 
were   washed   out    and    133    bridges    were    damaged   or      7. 
destroyed.    Of  these,   92  bridges  were  in  Nelson  County, 
36  of  them  were  classified  as  "major"  structures.   Two      8. 
bridges    over    the    James    River    were  washed  out;  one 
at  Columbia  and  one  at  Howardsville.   The  worst  damage      9. 
occurred  to  Route  29  between  Amherst  and  Charlottes- 
ville   with    five    major   washouts  and  30  landslides.    At 
one  time,   only  one  highway  crossing  Virginia  was  open      10. 
for    its    entire    length.     The    damages   to    highways  and 
bridges  totaled  an  estimated  $19  million. 

The    four    major    railroads    in    the    State  were  among 
the  hardest  hit  industries  with  several  bridges  destroyed       11, 
and   much    track    washed   out.    Most  passenger  service 
was  maintained  although  delayed  and  rerouted  over  other 
track.  12, 

The    tributaries    of  the  York   River  also  flooded  with 
one    fatality    and    serious    property    and   crop    damage.       13. 
The    major    counties    affected   were    Louisa,    Caroline, 
Hanover,   and  King  William.    Several  dams  in  the  area       14, 
broke;   the  largest    was    the    one    at  the  300-acre  Lake 
Louisa  in  Blue  Ridge  Shores. 


George  W.  Cry,  State  Climatologist,  Louisiana  for  a 
detailed  summary  of  the  storm  and  damages. 
John  Vaiksnoras,  State  Climatologist,  Tennessee  for 
a  detailed  summary  of  the  storm  rainfall. 
Robert  CWeedfall,  State  Climatologist,  West  Virginia 
for  a  detailed  summary  of  the  storm  rainfall. 
Curtis  W.  Crockett,  State  Climatologist,  Virginia  for 
a  detailed  summary  of  the  flooding  and  damages  in 
Virginia. 

W.    Joseph    Moyer,    State    Climatologist,   Delaware- 
Maryland  for  summary  of  rainfall. 
National  Hurricane  Center  for  preliminary  analysis 
and  track  of  Camrlle. 

New  Orleans  Weather  Bureau  Office  for  much  original 
data. 

M.  M.  Richards,  Chief,  Hydrologic  Services  Division 
for  general  guidance  in  preparation  of  hydrologic 
material. 

Joseph  T.  Harden,  Meteorologist  in  Charge,  Weather 
Bureau  Office,  Richmond,  Va.,  for  furnishing  basic 
data  for  preparation  of  river  stage  hydro^raphs, 
hydrologic  tables  and  report  on  flooding  in  Virginia. 
U.  S.  Geological  Survey,  Richmond,  Va.,  for  coordina- 
tion o*"  crest  stage  data  and  supplemental  gage  height 
information. 

U.  S.  Geological  Survey,  Washington,  for  storm  surge 
charts. 

The  Virginia  Civil  Defense  Headquarters  for  flood 
damage  information  in  Virginia. 

American  Red  Cross  and  Office  of  Emergency 
Preparedness  for  information  on  total  number  of 
lives  lost  and  damages. 


F  LOOD  WARNINGS  ISSUED  BY  ESSA  WEATHER  BUREAU 
Many  lives  were  saVed  and  much  property  damage 
prevented  by  the  flood  warnings  issued  by  the  Weather 
Bureau  for  the  middle  and  lower  James  River  Basin 
in  Virginia.  Residents  worked  frantically  to  evacuate 
people,  move  goods  and  protect  property.  Damage 
along  the  James  River  was  heavy  because  of  the  record- 
breaking  nature  of  the  flood,  but  loss  of  life  was  limited. 
Richmond  with  a  36-hr.  warning,  was  well-prepared 
for  the  flood  crest.  Low  lying  areas  of  the  city  were 
flooded  when  a  sewage  pumping  plant  backed  up  through 
the  sewer  lines.  Little  warning  was  possible  in  the 
headwaterstreams  as  only  one  report  of  excessive 
rain  was  received  by  the  Weather  Bureau  during  the 
night.  Rapidly  rising  streams  and  landslides  caused 
by  the  unprecedented  rainfall  tore  out  communication 
lines  and  roads,  preventing  inhabitants  from  being  alerted. 
Two  towns,  Buena  Vista  and  Covington,  alerted  by  rapidly 
rising  stages,  evacuated  their  citizens  with  the  loss  of 
one  life, 
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James  River  near  Richmond,  Va.,  Maury  Street  Exit  on  interstate  95,  August  23  ,  1969 

(Courtesy,  Richmond  Times  Dispatch) 
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TROPICAL  CYCLONE  DATA 
HURRICANE  CAMILLE,  AUGUST  5-22,   1969 


Pressure 

Wind 

Highest 

Station 

Date 

(inches) 

(miles  pc 

r  hour) 

Tide 
(feet) 

Storm 
Rainfall 

Remarks 

Fastest 

Low 

Time- 

Mile 

Time* 

Gusts 

Time* 

t 

Time* 

(Inches) 

MISSISSIPPI 

Bay  St .  Louis 

(west  end  of 

bridge) 

17 

26.85 

Lowest  measured  pressure  at  surface. 

(St.  Stanislaus 

School) 

17 

27.90 

2250* 

Brandon 

(Civil  Defense) 

18 

E  70 

0600 

E  80 

0600 

2.3 

Columbia 

(James  ThornMll) 

18 

28.29 

0208 

NE  120 

0200 

NE/135 

0208 

4.85 

Wind  Instrument  disabled  as  speed  reached  120  and  gust  to 
135  m.p.h.;  gusts  estimated  to  140  m.p.h. 

Columbus  AFB 

18 

29.58 

1155 

iso'/so 

1744 

170-737 

1429 

2.40 

Greenwood  Airport 

(FAA) 

18 

29.13 

1155 

NE  25 

065  7 

E  47 

1225 

1.98 

Jackson 

18 

28.93 

0656 

NNE  67 

2.23 

Keesler  AFB 

17 

28.94 

2315 

ll(f/81 

2255 

100?129 

2155 

McComb  (FAA) 

18 

28.68 

0100 

340728 

0200 

340751 

0100 

1.28 

Ocean  Springs 

(Gulf  Coast  Res 

Lab.) 

18 

15 

0100 

Pascagoula 

(Ingalls  Ship- 

building Corp.; 

17 

29.26 

2245 

ESE  81 

2245 

12 

18/0015 

5.50 

Picayune 

(Miss.  Test 

Facility) 

17 

28.06 

2315 

10.06 

Poplarvllle 

(Civil  Defense) 

18 

5.25 

Saucier 

(U.S.  Forest 

Service) 

IS 

7.01 

Wiggins  (4  ml  SE) 

(Harson  Growers 

Inc.) 

18 

6.34 

LOUISIANA 

Baton  Rouge  (WBO) 

18 

29.44 

0055 

NW  23 

25 

0.14 

Bogalusa 

18 

28.63 

0030 

NNW  100 

4.10 

Anemometer  failed  at  100  m.p.h. 

Boothvllle  (WBO) 

17 

28.34 

1840 

107 

15.0 

Power  failure  made  wind  equipment  Inoperative  after  gusts 

reached  107  m.p.h. 

Callandar  Field 

(NAS) 

17 

29.15 

2058- 
2158 

NW  50 

NW  61 

2.60 

Garden  Island 

17 

27.80 

1655 

9.0 

Grand  Isle  (USCG) 

17 

29.21 

1830 

45 

65 

2.80 

Huey  Long  Bridge 

17 

56 

73 

Lakefront  Airport 

NW  87 

NW  109 

Molsant  (WBO) 

17 

29.23 

2202 

NNW  42 

59 

1.00 

New  Orleans 

(WBFO) 

17 

29.14 

2115 

N  52 

N  85 

1.69 

Pllottown 

(SS  CR  ISIOBAL) 

17 

28.04 

1800 

- 

Port  Sulphur 

17 

28.98 

1900 

60 

NW  90 

2.6 

Slldell 

17 

28.56 

2240 

5.2 

5.03 

ALABAMA 

Mobile 

17 

29.44 

2156 

SE  44 

SE  74 

7.4 

6.05 

FLORIDA 

Pensacola  NAS 

(Sherman  Field) 

17 

29.58 

1755 

SE  71 

3.55 

*  Estimated. 

+  GST 

#  above  mean  se 

1  level 
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STORM 

SUMMARY 

AUGUST 

1969 

STATE 

TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  heavy  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 
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Labama 

1 

1 

0 

0 

1 

0 

0 

3 

4 

0 

0 

6 

6 

0 

0 

4 

0 

0 

0 

6 

6 

taska  * 

irlzona 

2 

2 

0 

0 

5 

0 

51 

6 

4 
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1 

0 

0 

0 

0 

4 

0 

rkansas 
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1 

0 

0 

4 

1 

0 

0 

0 

illfornla    • 

Dlorado 

2 

1 

0 

0 

0 

0 

0 

5 

5 

1 

1 

3 

0 

2 

0 

°4 

C 

annectlcut 

0 

1 

4 

0 

0 

0 

6 

4 

elaware 

0 

2 

4 

0 

lorlda 

8 

5 

0 

0 

4 

0 

0 

3 

0 

3 

0 

4 

0 

0 

0 

°5 

C 

sorgla 

1 

1 

0 

0 
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5 
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0 

5 

3 

.awaii    * 
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0 
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? 
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4 
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0 
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3 

3 
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6 

2 
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5 

0 

0 

0 

4 

owa 
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1 

0 

0 

5 

0 

0 

4 

5 

0 

0 

6 

5 

0 

0 

5 

0 

ansas 

0 

0 

6 

6 

0 

0 

6 

6 

0 

0 

4 

0 

0 

0 

4 

5 

entucky 

0 
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0 

aryland 

0 
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0 

4 
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1 
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0 

0 

4 

0 

2 

2 

5 

0 

assachusetts 

0 

0 

2 

3 

0 

0 
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0 

0 

4 

0 

0 

0 

5 

4 

Ichlgan 

j 

1 

10 

4    !     0 

0 

2 

0 

0 

0 

3 

5 

0 

Innesota 

12 

1 

15 

106 

7 

0 

Ol     5 

6 

0 

0:5,? 

ol       Oj    5    1    0 

Isslssippi 

? 

1 

? 

? 

? 

1 

132 

5572 

9         7 

2        3!    0    ;    0 

0 

0 

? 

0 

Issouri 

1 

1 

0 

0 

4 

1 

0 

1 

4         0 

'          I          1 

!              ] 

ontana 

0 

ol    7 

5 

i 

0 

oi    7         ? 

;      i 

ebraska 

2 

2 

0 

0 

0 

0 

0      4 

6 

0 

3 

5    i     0 

i           1 

i      1 

evada 

:         1 

1      ; 

0 

0 

4 

0 

ew   Hampshire 

1 

1 

0 

0 

4 

0 

0      3 

4 

0 

0'    4        0 

j      1 

0 

0 

4 

2 

ew  Jersey 

4 

' 

5 

ew  Mexico 

0 

04:0 

2 

2:       0       1       0       1 

1                  ; 

i 

2 

0 

°4 

C 

ew  York 

3 

4 

1     5         4 

2:     5    !          ! 

!                i 

5 

5 

orth   Carolina 

1 

1 

0 

0 

4 
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5 
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6 

0 
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6 
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Includes  crop  damage 
Crop  damage 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  Environmental  Data  Service,  ESSA ,  monthly  publication  STORM  DATA. 

Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

AUGUST  1969 

Elmer  R.  Nelson,  Office  of  Hydrology 


The  most  disastrous  flooding  in  the  Nation  during 
August,  in  lives  lost  and  property  damage,  resulted 
from  :he  torrential  rains  associated  with  tropical  de- 
pression "Camille"  in  the  James  River  Basin  in  Virginia. 
Record  stages  were  reached  on  the  Maury  and  Rivanna 
Rivers  and  on  the  James  River  in  the  reach  at  and  be- 
low Holcombs  Rock,  Va.  The  total  flood  damages  were 
estimated  at  $140  million  and  the  total  lives  lost  at 
112  with  an  additional  41  persons  missing  and  pre- 
sumed dead. 

ATLANTIC  SLOPE  DRAINAGE 

Heavy  rain  on  the  3d  and  4th  caused  flooding  on  the 
Housatonic  and  Farmington  Rivers  in  Connecticut.  Some 
minor  flash  flooding  was  reported  in  western  Mas- 
sachusetts, western  Connecticut,  and  in  isolated  sections 
of  New  Hampshire  and  Maine.  Rainfall  during  the  first 
week  of  August,  mainly  on  the  3d  and  4th,  ranged  from 
4  to  6  inches  in  western  Connecticut  to  isolated  amounts 
of  7  to  10  inches  in  parts  of  northern  Maine  and  in  some 
mountainous  areas  of  New  Hampshire.  The  heaviest 
flood  damage  occurred  in  Connecticut  and  was  estimated 
at  $528,000  by  the  Connecticut  State  Civil  Defense. 
A  state  of  emergency  was  declared  in  New  Milford, 
Torrington,  and  New  Hartford,  Conn.  The  main  damage 
was  in  the  form  of  road  washouts,  landslides,  cellar 
flooding  and  evacuations. 

Heavy  thunderstorms,  during  the  evening  of  Aug.  1 
cuased  severe  flash  flooding  in  small  headwater  streams 
of  the  Lehigh  and  Schuylkill  Rivers  in  east  central 
Pennsylvania.  Four  to  6  inches  of  rain  was  recorded  in 
the  Tamaqua-Lehighton,  Pa.,  area.  Extensive  damage 
resulted  to  the  communities  of  Tamaqua,  Jim  Thorpe, 
and  Port  Carbon.  In  Tamaqua,  over  6  inches  of  rain 
washed  silt  down  the  mountains  into  the  Wabash  Creek, 
which  joins  the  Little  Schuylkill  in  Tamaqua.  The  waters 
of  the  Little  Wabash  which  are  carried  under  Tamaqua 
by  a  stone  archway  proved  inadequate  to  handle  the  large 
volume  of  water.  Flood  waters  poured  into  the  town 
and  left  deposits  of  silt  along  with  damage  to  public 
and  private  property.  Surrounding  sections  of  Schuylkill 
County  reported  damage  to  both  public  and  private 
property  with  total  damage  estimated  slightly  over 
$1  million.  About  2,000  residents  were  evacuated  during 
the  flooding.  In  Jim  Thorpe,  extensive  damage  was 
reported  to  roads,  houses,  and  storm  sewers  due  to 
overflow  of  Mauch  Chunk  creek.  Damage  in  Jim  Thorpe 
and  surrounding  Carbon  County  was  estimated  at  around 
$260,000.  Both  Schuylkill  and  Carbon  Counties  were 
granted   disaster    status    by   the  Federal  Government. 

Heavy  rainfall  (1  to  3  inches)  on  Aug.  3  caused  some 
flash  flooding  in  southeastern  Pennsylvania  and  northern 
New  Jersey.   Damage  was  minor. 

Heavy  rains  during  the  afternoon  of  Aug.  4  caused 
minor  flooding  on  the  lower  Neshaminy  River  in  south- 
eastern Pennsylvania.  Some  flash  flooding  was  reported 
from  southern  Pennsylvania  across  New  Jersey.  The 
heavy  rains  along  with  previous  heavy  rainfalls  raised 
lake  levels  in  many  sections  of  northern  New  Jersey. 
In  Passaic  County,  dams  at  Lookover  and  Pinecliff 
Lakes  were  spilling.  Additional  sandbagging  and  bull- 
dozing were  required  during  the  evening  of  Aug.  4  to 
prevent  major  flooding.  Around  200  persons  were 
evacuated  from  the  vicinity  of  west  Milford. 

Widespread  heavy  showers  and  thunderstorms  during 
the  afternoon  and  evening  of  Aug.  15  caused  severe 
flash  flooding  in  northeastern  New  Jersey.  A  state  of 
emergency    was    declared    in    Clark,    N.    J,    (3    miles 


northwest  of  Rahway)  when  water  reached  6  feet  deep 
in  some  places.  Some  people  were  evacuated  by  boat 
from  the  Oakridge  Road  area  where  water  was  almost 
8  feet  deep.  Another  area  of  heavy  rainfall  in  Passaic 
and  Bergen  Counties  caused  severe  flash  flooding  in  the 
communities  of  Clifton,  Garfield,  Passaic,  and  Lodi, 
N.  J. 

Heavy  showers  in  the  Washington,  D.  C,  metropolitan 
area  on  the  night  of  the  9th  caused  flash  flooding  on  Sligo 
Creek  in  Silver  Spring-Takoma  Park,  Md.,  area  and  on 
Four  Mile  Run  at  Arlandria,  Va.  This  was  the  second 
consecutive  month  with  flooding  on  Four  Mile  Run. 
The  Corps  of  Engineers  estimated  the  flood  damages 
at  $740,000  in  Four  Mile  Run  Basin  and  $200,000 
in  Sligo  Creek  Basin.  Two  lives  were  lost  during  rescue 
attempts  on  flooded  Sligo  Creek  in  Takoma  Park,  Md. 

Cumulative  rainfall  during  the  first  6  days  of  August 
caused  light  flooding  in  streams  in  eastern  North 
Carolina.  A  moderate  rise  along  the  upper  Cape  Fear 
River  resulted  in  rises  4  to  5  feet  over  bankfull  stages 
in  the  lower  reach.  The  Neuse  River  exceeded  flood 
stage  by  2  to  4  feet  at  most  gaging  points.  Crests 
along  the  Tar  River  were  0.3  foot  or  less  above  flood 
stage.  No  damage  was  reported. 

Nine  to  10  inches  of  rain  in  24  hours  caused  flash 
flooding  of  small  streams  in  the  City  of  Dillon,  S.  C, 
on  the  afternoon  of  the  1st  through  the  2d.  One  fatality 
occurred  when  a  youth  was  drowned  in  a  drainage 
ditch.  Damage  was  minor.  Moderate  flooding  occurred 
on  the  Lumber  River  at  Lumberton,  N.  C,  from  the 
2d  to  the  27th.  Flood  damage  was  minor  but  inconvenience 
and  disruption  of  activities  was  major.  Approximately 
100  houses  in  low  lying  areas  had  water  1  to  2  ft. 
deep  in  their  yards.  Flooding  and  damage  along  the 
Little  Pee  Dee  River  at  Galivants  Ferry,  S.  C,  on 
the  6-26th  was  minor. 

THE  VIRGINIA  FLOODS 
AUGUST  19-22,  1969 

Torrential  rains  associated  with  the  remnants  of 
Hurricane  Camille  during  the  night  of  Aug.  19-20  caused 
one  of  the  worst  natural  disasters  to  strike  the  State 
of  Virginia. 

After  striking  the  Mississippi  coastline  late  on  Aug. 
17,  Hurricane  Camille  had  moved  inland  on  Aug.  18  and 
19,  weakening  steadily  as  it  passed  over  Mississippi, 
Tennessee,  and  Kentucky,  into  West  Virginia.  Rain- 
fall had  diminished  from  nearly  8  inches  in  southern 
Mississippi    to     1    to    2    inches    in   eastern   Kentucky. 

The  weak  and  seemingly  innocuous  low  pressure 
center  during  the  afternoon  of  Aug.  19  turned  abruptly 
eastward  and  crossed  the  Blue  Ridge  mountains  into 
southwestern  Virginia.  Heavy  rains  associated  with 
thunderstorms  began  about  7:00  p.m.  on  Aug.  19  and 
continued  without  decrease  in  intensity  for  the  next 
8  hours.  The  heaviest  rainfall  occurred  in  the  Tye 
River  Basin  in  the  central  part  of  Nelson  County 
where  confirmed  amounts  of  25  to  27  Inches  were 
obtained  during  a  "bucket  survey."  One  unconfirmed 
amount  of  31  inches  was  obtained  near  Tye  River,  Va. 
Rainfall  amounts  of  12  to  14  inches  were  fairly  wide- 
spread in  Nelson  County  and  in  the  southern  part  of 
Albemarle  County.  Rainfall  in  excess  of  4  inches 
fell  over  an  area  30  to  40  miles  wide  and  more  than 
130  miles  long. 

The  torrential  rains  caused  extensive  and  severe 
flash  flooding  in  Albemarle,  Allegheny,  Amherst,  Bath, 
Botetourt,   Buckingham,   Cumberland,   Fluvanna,  Gooch- 
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land,  Nelson,  Orange,  Powhattan,  and  Rockbridge  Coun- 
ties. The  hardest  hit  by  the  flash  flooding  was  the  Tye 
River  and  Rockfish  River  Basins,  most  of  which  lie 
within  Nelson  County,  Va.  Flash  flooding  reached  dis- 
aster proportions  in  Rockbridge,  Amherst,  Nelson, 
Albemarle,  and  Fluvanna  Counties.  Devastating  and 
extreme  flash  flooding  occurred  in  the  Maury  and 
Hardware  Basins  and  in  portions  of  the  Rivanna  Basin. 

Record  stages  were  reached  on  the  Maury  and  Rivanna 
Rivers  and  on  the  James  River  in  the  reach  from  Hol- 
combs  Rock,  Va,,  to  Richmond,  Va.,  (except  at  Lynch- 
burg and  Scottsville).  In  the  Maury  Basin,  the  towns 
of  Buena  Vista  and  Glasgow  which  were  inundated  up  to 
14.2  feet  were  evacuated  without  the  loss  of  life.  The 
31.2-foot  crest  at  Buena  Vista  was  9.2  ft.  higher 
than  the  previous  record  crest  recorded  in  1936.  Along 
the  main  stem  of  the  James  River,  crest  stages  ex- 
ceeded all  records  of  the  1936  flood  except  at  Lick 
Run  and  Buchanan.  At  Holcombs  Rock,  Bremo  Bluff, 
Columbia,  Cartersville,  and  Richmond  (Westham),  the 
James  River  exceeded  all  old  flood  marks  and  set 
new  high  records. 

Flash  flooding  occurred  in  the  extreme  headwaters 
of  the  Shenandoah  River  Basin  where  the  Geological 
Survey  reported  that  the  South  River  near  Waynesboro, 
Va.,  reached  a  record  stage  of  15.3  ft.  on  Aug.  20. 
This  was  0.5  ft.  higher  than  the  previous  maxim i.m  stage 
of  14.8  ft.  recorded  on  Oct.  15,  1942. 

Most  of  the  residents  of  the  mountain  hollows,  hamlets, 
and  towns  were  asleep  during  the  fatal  hours  of  the 
storm.  Little  warning  was  possible — only  one  report 
of  excessive  rain  was  received  by  the  Weather  Bureau 
during  the  night  from  a  cooperative  observer.  While 
it  is  not  presently  possible  to  forecast  rainfall  in  the 
amounts  received  during  this  storm,  many  lives  w^re 
saved  and  much  property  damage  was  prevented  by  the 
flood  warnings  issued  by  the  Weather  Bureau  for  the 
middle  and  lower  James  River  Basin. 

Rapidly  rising  streams  and  landslides  caused  by  the 
unprecedented  rainfall  not  only  destroyed  homes  as  the 
occupants  slep:,  but  tore  out  communication  lines  and 
roads,  preventing  downstream  inhabitants  from  being 
alerted.  Large  trees  were  uprooted  and  hurled  down 
the  mountain.  They  acted  as  battering  rams,  crashing 
through  houses,  overturning  automobiles,  sparing  nothing 
in  their  paths.  Entire  families  were  swept  away  in  the 
raging  waters.  Whole  sections  of  the  mountainside  slid 
down  in  the  form  of  mud,  heaping  tons  of  silt  on  houses 
and  their  inhabitants.  The  communities  of  Massies 
Mill,  Davis  Creek,  Roseland,  Rockfish,  and  Woods  were 
partially  or  completely  destroyed  along  with  highways, 
bridges,  crops,  and  buildings. 

Communications,  including  roads,  were  completely 
destroyed  to  many  communities  within  the  effects  of  the 
flash  flooding.  At  one  time,  only  one  highway  crossing 
Virginia  was  open  for  its  entire  length.  The  damages 
to  highways  and  bridges  alone  totaled  an  estimated 
$19  million.  Some  133  bridges  were  destroyed  or 
damaged  and  25  miles  of  primary  and  175  miles  of 
secondary  roads  were  washed  out  or  obliterated  by 
the  floodwaters. 

The  Virginia  Civil  Defense  Headquarters  estimated 
the  total  flood  damages  in  Virginia  at  $140  million. 
The  total  number  of  deaths  resulting  from  the  Virginia 
floods  were  placed  at  112  with  an  additional  41  persons 
missing  and  presumed  dead.  The  State  was  declared 
a  disaster  area  by  the  President.  One  million  dollars 
in  federal  aid  was  made  available  immediately  for 
repair  and  replacement  of  roads,  bridges,  and  other 
public  facilities. 
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EAST  GULF  OF  MEXICO  DRAINAGE 
Minor  flooding  occurred  on  the  Etowah  River  at 
Canton,  Ga.,  on  the  23d.  The  overflow  was  due  to 
intense  rainfall  exceeding  2.5  inches  in  a  few  hours 
with  a  36-hour  total  in  excess  of  4  inches.  Damage 
was  negligible, 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin.--The  Big  Muddy  River  at 
Murphysboro,  111.,  receded  below  flood  stage  on  Aug.  4, 
after  being  in  flood  117  days.  The  crest  on  July  17  was 
11.25  ft.  above  flood  stage. 

Missouri  Basin.--The  Jamss  River  at  Stratford,  S. 
Dak.,  receded  within  its  banks  on  Aug.  29,  after  being 
in  flood  141  days. 

Minor  flooding  occurred  on  Thompson  Creek  at  River- 
ton,  Nebr.,  on  the  31st.  The  South  Fork  of  the  Solomon 
River  at  Osborne,  Kans.,  exceeded  flood  stage  by  1 
foot  on  Aug.  26.  Ladder  Creek  near  Scott  City,  Kans., 
reached  a  near  record  crest  of  16.0  ft.  on  Aug.  23. 
This  was  the  highest  stage  at  this  point  in  36  years 
when  it  reached  a  record  crest  of  16.1  ft.  on  Aug.  3, 
1933.  The  crest  of  9.3  ft.  on  the  Smoky  Hill  River  at 
Elkader,  Kans.,  on  Aug.  23  was  the  highest  stage  in 
31  years.  Residents  in  the  Russell  Springs,  Kans., 
area  reported  one  of  the  worst  floods  in  its  history 
on  the  Smoky  Hill  River  Channel  on  the  22-23.  Record 
flooding  occurred  in  the  extreme  upper  portion  of  the 
Little  Blue  River  near  Deweese,  Nebr.  The  crest  of 
17.07  ft.  on  the  31st  was  Lift,  higher  than  the  previous 
record  crest  of  15.99  ft.  on  May  22,  1965.  Downstream 
at  Hebron,  Nebr.,  residents  reported  the  highest  water 
levels  in  40  years.  Extensive  overflow  moved  slowly 
downstream  to  Fairbury,  Nebr.,  on  Sept.  3. 

Ohio  Basin. --Heavy  rains  occurred  in  southern  West 
Virginia  as  the  remnants  of  Hurricane  Camille  moved 
across  the  State  on  the  19ch  and  20th.  The  M(;adow, 
Cherry  and  Greenbrier  Rivers  rose  out  of  their  banks 
on  the  20th.  Damages  on  the  Meadow  River  in  the 
Rainelle-Anjean-Rupert,  W.  Va.,  area  were  estimated 
in  excess  of  $1  million..  Damages  on  the  Cherry  River 
in  the  Richwood,  W,  Va.,  area  were  estim?jed  at 
$77,500.  Damages  on  the  lower  Greenbrier  River  were 
relatively  minor  and  estimated  at  $2,500.  Spring  Creek, 
a  small  stream  entering  the  Greenbrier  River  near 
Renick,  W.  Va.,  flooded  the  lower  floor  of  one  residence, 
taking  the  lives  of  two  elderly  women  who  were  trapped 
inside, 

M.'.nor  flooding  occurred  on  the  White  River  at  Ander- 
son, Ind.,  on  the  10th.  This  flooding  was  due  to  2,5 
inches    in    less    than    48    hours.    No    damage    resulted. 

Red  Basin. --Heavy  rains  of  2  to  6  inches  in  the  eastern 
Texas  Panhandle  and  western  Oklahoma  on  the  25-27th 
caused  rises  in  streams  to  near  flood  stage.  The  Salt 
Fork  of  the  Red  River  at  Mangum,  Tex.,  rose  briefly 
to  near  flood  stage  on  the  morning  of  the  28th.  The 
North  Fork  of  the  Red  River  at  Headrick,  Oicla,,  crested 
1.5  ft.  below  flood  stage  on  the  26th.  The  Washita 
River  at  Clinton,  Oicla.,  rose  to  within  a  foot  of  flood 
stage  on  the  morning  of  the  27th.  The  Red  River  at 
Burkburnett,  Tex.,  rose  to  near  flood  stage  on  the 
morning  of  the  28th.  Only  minor  bottomland  flooding 
resulted. 

WEST  GULF  OF  MEXICO  DRAIN.AGE 
Minor  flooding  occurred  on  Turkey  Creek  at  Crystal 
City,  Tex.,  towards  the  end  of  August.  This  flooding 
was  due  to  6.5  inches  of  rain  on  the  27th.  Several 
highways  in  Maverick  County  were  closed  due  to  high 
water.     Damages    were    limited   to    fences  and  washing 
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of  highway  shoulders. 

Great  Basin. --Severe  thunderstorm  with  heavy  rain 
at  Salt  Lake  City,  Utah,  on  Aug.  17  caused  heavy  damage 
when  water  Impounded  In  a  catchment  basin  broke 
through  and  sent  torrents  of  water,  mud  and  rocks 
Into  several  homes.  At  least  15  homes  sustained  damages 
estimated  at  $100,000.  Most  of  the  rain  fell  between 
5:45  p.m.  and  6:15  p.m.  with  2.2  Inches  reported  near 
the  center  of  the  storm. 

Flash  flood  conditions  reported  elsewhere  in  the 
Great  Basin  were  as  follows: 

1.  Monroe  Canyon,    10  miles  south  of  Richfield,  Utah, 
on  Aug.  3.  Damage,  $800. 

2.  Willow    Creek,    3-5    miles    northwest    of   Richfield, 
Utah,    on    Aug.    11.     Damage,   estimated  at  $3,300. 

3.  San    Rafael    drainage,     west    of   Orangeville,    Utah, 
on  Aug.  18.   Damage,  estimated  at  $4,050. 
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4.  Ferron,  Utah,  on  Aug.  29.  A  dam  structure  on 
Ferron  Creek  was  damaged  and  other  damages 
were  reported  to  irrigation  works,  crops  and  Forest 
Service  roads.   Damage  estimated  at  $5,055. 

PACIFIC  SLOPE  DRAINAGE 
Sacramento-San  Joaquin  Delta. --Pumping  continues 
on  Sherman  Island  with  most  of  the  island  now  dry. 
A  few  deep  pools  remain.  Much  of  the  island  has  been 
planted  with  short  term  crops.  State  Highway  No.  160 
was  reopened  to  traffic  on  Aug.  21. 

Tulare  Lake. --The  elevation  of  the  lake  has  decreased 
to  190.43  ft.  m.s.l.  as  of  Sept  1.  This  is  almost  one 
foot  lower  than  on  Aug.  4  and  almost  2  ft.  lower  than 
at  its  highest  elevation.  It  will  probably  be  2  to  3  years 
before  the  lake  is  again  dry. 
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-12.1 

-26.2 

23 

7.4 

400 

31   7,524 

-21.3 

-35.5 

24 

18.6 

10 

7, 5921  -17.6 

-35.0 

34 

2.6 

31 

7,590 

-17.0 

-30.6 

07 

4.1 

31 

7,484 

-22.0 

-37.0 

11.2 

31 

7.5P2 

-18.1 

-31.3 

23 

7.? 

350 

31   8,496 

-26.0 

-41.6 

25 

21.3 

10 

6,578! -24.5 

-38.5 

33 

1.8 

31 

8,579 

-23.5 

-37.7 

09 

4.2 

31 

8,451 

-29.1 

-43.6 

12.6 

31 

8.566 

-24.6 

-39.0' 23 

9.4 

300 

31   9,584 

-35.9 

-48.2 

29 

26.0 

10 

9,682  -32.5 

-47.5 

29 

1.8 

31 

9,687 

-31.7 

-45.8 

09 

5.8 

31 

9,535 

-37,3 

-50.2 

13.7 

31 

9,670 

-32.9 

-46.3! 23 

10.5 

250 

31  10,630 

-43,8 

24 

29.4 

10 

10,943!  -41.5 

34 

1.9 

31 

10,952 

-41.1 

09 

7.8 

31 

10,772 

-45,4 

16.7 

31 

10,927 

-42.3 

-52.5] 24 

U.O 

200 

31  12,301 

-51.6 

29 

30.6 

10 

12,4231 -51.8 

01 

6.2 

31 

12,430 

-52.5 

09 

9.5 

31 

12,233 

-92,0 

16.2 

31 

12,399 

-63.0 

<^' 

U.O 

175 

31  13,158 

-56.0 

29 

28.7 

10 

13,276| -57.6 

02 

8.3 

31 

13,28o!-58.9 

09 

9.4 

31 

13,097 

-54.8 

14.8 

31 

13.290 

-58.1 

26 

9.2 

150 

31  14,130 

-59.9 

29 

24.6 

10 

14,2341 -63.6 

04 

8.0 

31 

14,2311-65.4 

06 

9.2 

31 

14,076 

-57.3 

13.4 

31 

14.210 

-62.4 

26 

6.6 

125 

31  15,259:-62.8 

25 

17.6 

lO;  15,341}  -67.8 

04 

8.2 

31 

15,324 

-71.3 

06 

9.7 

31 

15,222 

-59.6 

10.3 

31 

15.327 

-65.0 

27 

4.3 

100 

31  16,633-63.2 

24 

9.6 

10|  16.676'  .68,7 

06 

8.9 

31 

16,632 

-73.4 

07 

13.1 

31 

16,613 

-60.3 

6.7 

31 

16.662 

-66.0 

34 

1.6 

80 

30  16,011-61.3 

22 

4.2 

101  18,017 

•66.7 

08 

9.4 

31 

17,952 

-68.7 

06 

15.4 

31 

18,006 

-59.2 

33 

3.3 

31 

16.044 

-63.3 

07 

4.6 

70 

30  16,643-59.4 

17 

2.1 

lOl  18,626 

•  64.4 

06 

10.8 

31 

16,757 

-65.6 

OA 

15.3 

3D 

18,847 

-57.9 

91 

1.6 

31 

16.668 

-61.2 

07 

6.3 

60 

30, 19,613i-57,4 

U 

2.1 

lOJ  19,777 

-61,6 

08 

12.5 

31 

19,700 

-62.9 

06 

16.2 

30 

19,822 

-56.5 

04 

3.0 

30 

19.829 

-58.7 

08 

6.0 

50 

30;20, 971  -55.5 

09 

4.0 

10i  20,916 

-58,1 

09 

15.4 

31 

20,630 

-60.3 

09 

16.8 

30 

20,984 

-54.5 

07 

4.5 

30  20,960 

-56.5 

08 

10.7 

40 

29  22,3991-53.2 

08 

6.5 

10 

22,334 

-54.5 

10 

17.5 

31 

22,232 

-57.0 

09 

20.2 

30 

22.422 

-51.7 

09 

6.4 

29 

22.404 

-53.3 

09 

13.8 

30 

29  24,2671-50.1 

09 

7.7 

9 

24,196 

-51.0 

31 

24,072 

-52.6 

09 

21.9 

30 

24.301 

-48,8 

06 

8.6 

25 

24.267 

-49.5 

09 

14.3 

25 

27  25,4631 -46.5 

09 

8.6 

9 

25,387 

-49.2 

31 

25,255 

-50.6 

09 

22.9 

2fl 

25.501 

-47,0 

08 

9.7 

24 

26.467 

-47.6 

09 

14.9 

20 

25  26,938 

•46.5 

09 

8.9 

9 

26,659 

-47,1 

31 

26,719 

-47.6 

09 

25.1 

27 

26.987 

-44,9 

09 

10.9 

23 

26.942 

-45.8 

09 

16.1 

15 

23  28,864 

-43.7 

09 

12.2 

8 

28,769 

-45.5 

30 

26,631 

-44.6 

09 

27.2 

20 

28,923 

•41.5 

09 

11.6 

22 

28.869 

-43.1 

09 

17.9 

10 

10  31,604 

-36.3 

26 

31,385 

-39.4 

09 

30.1 

11 

31,691 

-36,6 

19 

31.626 

-38.9 

09 

19.1 

7 

14 

33,645 

-35.5 

09 

29.3 

14 

34.076 

-34.6 

5 

6 

36,205 

-30.9 

destroyed  -  Hurrlca 


RAWINSONDE  DATA 

Average  monthly  values 


c«m80u.  >i»i'ie 

990  h9 


CHARLESTON,  S 
1015  MB 


CHIHUAHUlj  HEXieU 
896  MS 


COLD  91V,  ALASKA 
1014  H9 


J  1 


191 

105 

5*6 

999 

U<.78 

u9eo 

2>512 

3i070 

3,667 

'•>302 

<>,9e2 

5/722 

6,916 

7,395 

8,359 

9,<i3B 

10,671 

12,133 

13,001 

13,996 

15,161 

16>Sei 

18,002 

18,856 

19,8*6 

21,027 

22, '■e* 

24,377 

25,586 

27,079 

29,029 

31,810 

,277 


15.0 

15. 

13.4 

10.3 

7.3 

4,9 

2.1 

-.9 

-3.7 

-7.4 

-11.9 

-17.0 

-23.4 

-30.2 

-38.2 

-46.1 

-51.2 

-51.7 

-53.8 

-55. 

-56.2 


■51. 

•  49.8 


-45.9 
■43. 


-36. 
■33.1 


10.7 
11. 
12. 
12. 
13, 
15. 
15.6 
17,9 
20,6 
23.4 
22,8 
22.3 
19.0 
14.1 
9,0 


1.4 
1.4 
3.6 


13 

139 

586 

1,056 

1,545 

2,059 

2,598 

3,174 

3,779 

4,429 

5,119 

5,673 

6,683 

7,579 

8,563 

9,666 

10,922 

12,395 

13,245 

14,205 

15,319 

16,666 

,020 

18,840 

19,796 

20,940 

22,358 

24,221 

25,417 

26,891 

28,815 

31,560 

34,044 


22.0 
22.9 

21.8 
19.0 
16.1 
13,5 

10.7 
7.7 
4.1 
.8 
-2.9 
-7.3 
'12.2 
'18.0 
'24.9 
'33.0 
'42.5 
'53.0 
'58.3 
'62.8 
'66.2 
'67.1 
'64,7 
'62,4 
'60,2 
'57,8 
'54,4 
'50,0 
'48,5 
'46.2 
'43.7 
'39.1 
'34.3 


20.5 
20.8 


.9 
1.1 
2.1 
2,2 
1.6 
2.7 
2.3 
2.2 
2.8 
2.9 
2.6 


5.6 
6.4 
7.6 
8.2 
9.1 


1.2 
3.1 

6.3 
8.2 
10.4 
13.5 
16.0 
15.9 
15.7 
17.4 
19.7 
25.0 


1,428 
62 

510 
987 
1,492 
2,018 
2,566 
3,155 
3,764 
4,426 
5,119 
5,880 
6,690 
7,597 
8,591 
9,704 
10,972 
12,452 
13,302 
14,257 
15,353 
16,663 
17,985 
18,787 
19,725 
20,955 
22,259 
24,092 
25,271 
26,730 
28,639 


30 


20.7 
19.9 
16.1 
11.9 
7.4 
2.8 
-1.2 
-5.8 
•10.5 
'16,0 
'22.4 
'30.8 
'40.7 
•52.5 
•58. 7 
•65.1 
•71.0 
•73.0 
•69.1 
•66.8 
•64.0 
•60.1 
•56.7 
■94.3 
•91.8 
•48.3 
•44.6 


12.7 

9.5 

7.0 

4.5 

1.4 

-3.6 

■10.7 

-15,5 

•22,3 

■29.1 

■35.9 

-43.9 

■52.8 


7.5 
7.2 
9.6 
12.2 
12.5 
13.2 
19.3 
17.1 
18.6 
21.2 
22.1 


145 
569 

1,017 

1,486 

1,979 

2,499 

3,095 

3,640 

4,273 

4,941 

5,675 

6,496 

7,327 

8,279 

9,350 

10,569 

12,022 

12,679 

13,866 

15,036 

16,467 

17,901 

10,764 

27!l9,767 

27(20,955 

27122,416 

27  ,24,310 

27125,516 

27,002 

28,933 

31,678 

34,132 

36,462 

38,022 

40,046 

42,917 


•15.1 
■20.1 
■26.3 


■48,3 
■53.2 

■54.3 


-52,7 
-51,6 
-50,9 
-50.0 
-49,0 
-47.6 


■31.8 
■30.0 


7.9 

7.7 

5.9 

4.2 

.0 

-3.3 

-7.3 

•11.9 

•16.7 

■20.0 

•24.7 

■26.7 

■31.8 

■36.7 

•44.1 

■46.8 


9.2 
11.2 
12.1 
13.0 
13.5 
15.3 
14.3 
14.7 
16.3 
18. S 
18.3 
18.9 
18,4 
19,0 
16.3 
13.7 
10.9 
8,9 
9,6 


238 
130 
572 
1,043 
1,532 
2,046 
2,581 
3,161 
3,763 
4,418 
5,102 
5,660 
6,665 


19.8 

22.1 
19.2 

16,0 
13,3 

11,1 
8,1 
4,8 
1.0 
-3.3 
-8.0 
-13.1 


11.7 
6.6 


-2.3 


28 
32 

•11.4 
•14.4 132 

•19.0131 
•23,6 J31 
•26,6  32 


31 

7,560 

-18.9 

-31.9 

33 

31  1  8,54li-25.9  1-36,2  :33 

31  i  9,6401-33,8  1-46,0 !33 

31  '10,8941-42,6 

33 

31  ,12,371 1-51,6 

33 

31  il3,228 

-56.1 

33 

31 

14,196 

-61.1 

33 

31 

15,316 

-64.8 

33 

31 

16,672 

-65.7 

35 

31 

16,033 

-64.1 

02 

31 

18,854 

-62.4 

05 

31 

19,910 

-60,0 

07 

31 

20,956 

-57.1 

08 

31 

22,379 

-53.7 

09 

28 

24,242 

-50.4 

09 

26 

25,433 

•  48.8 

09 

22 

26,903 

-46.2 

09 

16 

28,854 

-42.6 

09 

8 

31,614 

•36.2 

1.8 

4.2 
3.5 

2.8 
2.5 

1.6 
1.7 
2,3 
2,9 

2,8 
3.8 
5.9 

7.9 
11,5 
14,3 
17.1 
17.4 
15.5 
12.4 
10.1 
5.9 
9.2 
5.3 
6.2 
8.7 
10.1 
10.3 
11.3 
12.7 
14.8 


DAVTON,  OHIO 

983  ne 


DEL  RIO,  TEXAS 
976  «8 


DENVER,  COLO. 
839  H9 


ODDCE  CITY,  K4NS. 
924  «8 


EL  PASO,  TEXAS 
881  H6 


297 

146 

588 

1,052 

1,539 

2,049 

2,585 

3,158 

3, /57 

4,405 

5,088 

5,636 

6,636 

7,923 

6,495 

9,583 

10,825 

12,295 

13,155 

14,132 

15,269 

16,645 

18,023 

16,853 

19,819 

20,974 

22,405 

24,279 

481 

26,969 

28,908 

31,680 

'154 


9.3 


9.6 
6.2 
2.9 
-1.1 
-5.3 
•  9.8 
•14.9 
•21.2 
•28.2 
•36^3 
•44.3 
•31.7 
•55.0 
•58.4 
•61.9 
-63.2 
•61.7 
•60.3 
•58.4 
•55.7 
•52.9 
•49.1 
•47.2 
-45.0 
•41. 


29 


-1.2 

-5.1 

-8.7  128 

-13.8 l28 

-16,4  29 

-21,6129 

-26,7l29 

-31,2l29 

-36.7|29 

-42.9  29 

-49.4 IsO 

29 

28 

31 

31 

31 


1.4 
2.3 
2.9 


7.1 
8,8 

10.1 

U, 

11,0 

11.0 
7.6 
5.5 
4.9 


10.8 

11. 1 

11, 

13, 

14, 

19. 


314 

97 
591 
1,023 
1,519 
2,039 
2,585 
3,165 
3,775 
4,433 
5,123 
5,889 
6,695 
7,598 
8,586 
9,698 
10,964 
12,443 
13,295 
14,290 
15,344 
16,656 
17,971 
18,774 
19,720 
20,856 
22,261 
24,101 
25,2»1 
26,748 
28,672 
31,414 
33,698 


12.9 
9.8 


6.7      -3 

2.9  -8 
-1.5  -13 
-6,2    -20 

11,2  '-24.4 


•23.2 
•31.4 
•41.2 
•92.4 
•58.3 
•64.9 
•70.7 
-72.9 
-69.6 
-65.8 
-61.8 
-59.3 
-96.8 
-52.8 
-50.3 
-47.1 
-44.2 
-36.2 
-33.9 


6.1 
6.2 
7.1 


12.7 
14.4 
14,9 
15.4 
16.6 
19.3 
21.1 
22.3 
23.3 
27.0 


1,611 
86 
533 
1,005 
1,496 
2,018 
2,566 
3.154 
3,769 
4,429 
5,119 
5,877 
6,685 
7,583 
6,568 
9,672 
10,931 
12,408 
13,261 
14,220 
15,329 
16,668 
18,015 


15.6   10.6  21 


-2.4 
-7.6 
-12,4 
-17,8 
-24,8 
-32,6 
-42,0 
-52,3 
-57,7 


7,3 
2,7 

-1,2 

•4,3 

•7,0  |30 
-12,0 
-17.8 
-25.8 
-31.8 
-38.1 


-45, 


18,634 

-62,4 

19,791 

-59.5 

20,940 

-56.7 

22,363 

-53,6 

24,223 

-50,9 

25,416  1-48.6 

26,692 

-46.0 

28,816 

-43.6 

31,567 

-38.6 

34,047 

•34.4 

4.8 
5.5 


2.4 
9.2 

7,8 
9.0 
10.9 
11.8 
11.6 
13.5 
18,9 


791 
100 
549 
1,019 
1,514 
2,036 
2,585 
3,165 
3,777 
4,432 
5,123 
5,661 
6,695 
7,592 
8,580 
9,688 
10,950 
12,427 
13,279 
14,237 
15,344 
16,681 
18,026 
18,841 
19,795 
20,941 
22,361 
24,216 
25,408 
26,684 
28,808 
31,563 
34,028 


20.8 
20.1 
17.6 
14.6 
10.8 
6.7 
2.1 
-2,2 
-6,5 
■11.4 
■17.1 
■24,0 
■31,9 
■41.7 
•52.5 
•98.1 
•63.6 
■67.8 
■68.4 
-69.6 
■63,7 
•60.2 
•56,9 
■  94,7 
•51,1 
■46.5 
■46,1 
•43,1 
■39,8 


30 

'36,1  31 
■43.9  32 

i" 
32 

32 


6,7 
8,7 
12,3 
12,1 
11,1 
11,0 
7,9 
3.5 
3,2 
6.2 
7.8 
9.1 
10.9- 
12.3 
13.5 
14.0 
15.6 
19.7 


1,193 
66 
516 
1,002 
1,505 
2,032 
2,585 
3,172 
3,785 
4,443 
5,136 
5,896 
6,707 
7,612 
8,604 
9,715 
10,982 
12,462 
13,313 
14,266 
15,360 
16,674 
17,997 
18,600 
19,742 
20,876 
22,283 
24,130 
26,314 
26,773 
28,688 
31,440 
33,896 


23.6 

12.4 

02 

23.7 

10.9 

07 

20.7 

8.1 

13 

16.8 

5.5 

16 

12.3 

2.9 

13 

7.6 

.0 

10 

2.8 

-5.1 

09 

•  1,8 

-10.5 

10 

-6,1 

-15.9 

11 

10.9 

-23.2 

11 

16.3 

-28.6 

08 

22.9 

-37.0 

07 

31.3 

-43,8 

0* 

41.2 

03 

52.7 

01 

58.8 

02 

65.0 

02 

71.1 

OS 

72.3 

08 

69.1 

08 

66.6 

09 

62.7 

09 

59,6 

09 

56.1 

09 

52.3 

09 

50,7 

09 

46,1 

09 

44,5 

08 

39.3 

09 

34.2 

4.8 
9.6 
4.8 
3.6 
6.1 
9.3 
10.9 
12.2 
13.9 
19.2 
16.9 
18.1 
19.2 
21.7 
25.0 


ELY,  NEV. 
811  MB 


EMPALHE,  MEXICO 
1007  HB 


FAIRSANKS,  ALASKA 
993  HB 


FORT  WORTH,  TEXAS 
992  HB 


1,908 
97 
541 
1,012 
1,903 
2,019 
2,569 
3,156 
3,772 
4,433 
5,120 
5,681 
6,687 
7,583 
8,565 
9,666 
10,922 
12,399 
13,233 
14,214 
19,324 
16,670 
16,023 
18,846 
19,806 
20,995 
22,376 
24,237 
25,430 
26,900 
28,807 
31,549 
3*, 010 
36,3«6 


17.6 
17.7 
13.5 
6.7 
2.9 
-2.7 


-18.5 
-25.5 

-33.41. 

-42.51 

-52.1 

-57.6 

-62.81 

-67,0 

-67,7 

-64.0 

-61.5 

-59.2 

-56.9 

-54.11 

-50.6 

-48.9 

-47.1 

-44.6 

-39.1 


19 
.4  19 
•2.1  23 

•4.9;22 

•7.5122 
-I2.5I22 
-19. 22* 
-27.3(29 
-34.3I25 
-40.5i25 
-46.7,25 


6.2 
7.6 
8.6 
10.9 
14.5 
17.8 
19.3 
18.7 
17.2 
13.4 
5.5 
2.3 
2.5 
9.1 
6,1 
9,4 


11.0 
11,8 


12 
76 
531 
1,013 
1,519 
2,042 
2,591 
3,182 
3,795 
4,458 
5,15* 
5,914 
6,734 
7,633 
e,626i 
9,7*2 
11,012 
12,494 
13,344 
14,293 
15,379 
16,689 
18,007 
18,811 
19,749 
20,873 
22,281 
24,12* 
25,300 
26,763 
28,686 
31,436 


16, 
13.1 


-10.0 

-15,7 

-21. 

-30.1 

-40.1 

-52.1 

-59,0 

-66,1 

-72, 

-72, 

-69,2 

-66,4 

•64,2 

-60,4 

-56, 

-53. 

-51.2 

-47.4 

-43.5 

•  38.9 


24.0 
23.8 
20.6 
17.3 
14.6 
12.1 
8.2 


74 
498 
939 
1,402 
1,987 
2,396 
2,933 
3,509 
4,113 
4,763 
9,466 
6,224 
7,096 
7,974 
9,006 
10,205 
11,683 
12,570 
13,597 
14,811 
16,293 
17,774 
18,658 
19,679 
20,886 
22,363 
24,269 
25,480 
26,968 
28,891 
31,672 
34,142 


6,3 

7.0 
4.2 
1.0 
•  2.6 
-6.0 
-9.0 
'12.2 
'15.4 
'19.6 
'24.4 
'29.6 
'35.4 
'41.3 
'47.5 
'46.1 
•45.9 
'45,7 
.45.6 
'46,1 
'46,9 
.46,7 
'46,9 
•47,0 
•46,9 
•46.9 
•46.6 
•46.1 
•44.7 
•43.2 
•39.2 
•34.4 


■10,3 
■13,9 
■18.1 
■21.3 
■24,6 
■30,8 
■36,9 
■43,2 


2.7 
4.4 
5.6 
6.3 

7.2 
7.6 
6,9 
6,9 
6.9 
6.8 
7.4 
7.7 
8.2 
9.9 
8.7 
7.9 
7.0 
9.4 
4.6 
3.0 
1.9 
1.7 


.9 
1.4 
1.9 
1.5 
2.2 


236 

1*0 

579 

1,0*3 

1,928 

2,037 

2,570 

3,1*0 

3,739 

4,385 

5,065 

5,913 

6,610 

7,494 

8,463 

9,546 

10,783 

12,250 

13,112 

14,095 

15,241 

16,631 

18,022 

16,857 

19,628 

20,987 

22,422 

24,295 

25,498 

26,980 

28,912 

31,680 

34,097 


15.7 

19,3 
16.6 
13.9 
10.7 
8.0 
9.6 
2.3 
-1.6 
•  9.9 
•10,6 
•15,9 
■22,1 
•29.2 
•37.4 
•45.4 
■51.4 
■54.2 
•57.1 
■59.8 
•50.6 
•60.0 
•58.9 
•57.1 
•95.0 
-92.3 
-49.2 
•  47.2 
•45.1 
•42.2 
■37.3 
■35.4 


•90,2  29 
30 


2.0 

9.0 
9.4 
9,5 
9,9 
6,6 
7,1 
7,2 
7,2 
7,6 
8,2 
6,3 
8.9 
9,7 
10,2 
12,1 
14,9 

14, n 

13,0 
10,3 


180 
107 
958 
1,032 
1,529 
2,050 
2,594 
3,175 
3,785 
4,437 
5,126 
5,886 
6,694 
7,595 
8,582 
27]  9,689 
27] 10,992 
26  12,432 


24,4 

24,6 

23.3 

20.1 

16.6 

13.0 

9.3 

6.0 

1.9 

-1.7 

.5.9 

-11.5 

■17.6 

■24.4 

■31,9 


33 

3.7 

03 

3.7 

09 

4,0 

07 

9,6 

08 

6,9 

09 

8,2 

08 

9,4 

09 

10.8 

09 

12.6 

09 

13.4 

13,285; -98.0 
I4,243i -63.6 
•68.7 
•70.3 
•67.7 
•64.9 
•61.5 
•56.1 
•55.3 
•52.6 
•49.7 
■46.2 
■43.9 
■  36.9 


15,347 
25 , 16,675 
25|l6,008 
25lie,816 
25' 19,764 
25j20,903 
24(22,319 
22i 24,163 
21 (25,349 
19  26,822 
15  26,749 
13  31,5C2 


14.6 
U.9 


.7 
•6.1 
■U.9 
■18.8 
■24.1 
-27.7 
■32.8 
■36.4 
■45.6 
■95.1 


5.6 
7.1 
9.6 
10.7 
10.2 
8.1 
6.7 
6.9 
9.5 
10.4 
11.6 
13,1 
13.7 
16.5 
18.6 
19.5 
H.7 


RAWINSONDE  DATA 

Average  monthly  values 


AUGUST  1969 


GLISCOM'  MONT, 
931  HB 


CRAND  JUNCTIONj 
892  MB 


CBE4T  F4LLS»  MONT. 
Se7  KB 


CREEN  SAV<  WIS, 
990  MS 


CREENSBnRDi  N 
9H6  MR 


3  S 


SURFACE 
1000 
990 
900 
S90 
800 
790 
700 
690 
600 
990 
500 
490 
400 
390 
300 
290 
200 
179 
190 
129 
100 
80 
70 
60 
90 
*0 
30 
29 
20 
15 
10 


696 

75 

918 

982 

1*'(77 

1*997 

2/538 

3U17 

3.718 

«/369 

5.049 

5.796 

6.588 

7.470 

8.434 

9.511 

10.746 

12.217 

13.080 

14.063 

19.214 

16.610 

18.006 

18.848 

19.827 

20,994 

22,433 

24.310 

25.914 

26,999 

28.944 

31.721 


21.9 
20.3 
16.9 
12.7 
8.3 
3.9 


5,2 

1.6 
-1.6 
-4.6 
-6.8 
■10.3 
■14.6 
■19,9 
■24.9 
■30.9 
-37.4 
■44.5 
■91.1 


-96.4 
-99.0 
-99.8 
-98.5 

-57.3 
-55.5 

-53.7 
-91,7 
•48,8 
-46,7 
-44,7 
-41,7 
-37,4 


2,9 

4.0 
9.8 
7.8 
9.4 
10.8 
12.8 
13.9 
19.0 
16.3 
19.9 
23,0 
27,8 
30,8 
27,9 
22,8 
16.9 
9.9 
9.1 
2,6 
,9 
2,3 
4.4 


1.472 
64 
515 

995 

1.494 

2.019 

2.971 

3.161 

3.779 

4.436 

5.127 

5.885 

6.695 

7.591 

6.578 

7.683 

10.944 

12.424 

13.277 

14.236 

15.341 

16.672 

18.018 

18.835 

19.789 

20.933 

22.393 

24.205 

25.397 

26.867 

28.777 

31.486 


20,7 
17,7 
13,6 
8,7 
3,3 
-2.3 
•  7,5 
-12,2 
-17,7 
-24,3 
-32.1 
-41,5 
-91.9 
-97,6 
■63.4 
-68.3 
-69.2 
■65.2 
■63.0 
■60.2 
■  97.6 
■94.5 
■91.9 
.49.4 
■47.2 
■44.8 
■39.8 


5.9 
3.9 
.7 
-1.7 
-5.0 
-9,3 
■15,6 
■22.8 
■29.4 
-36.6 
■44,9 


9,4 

6,8 
9,1 


10.9 
11,0 


1.118 

79 

525 

997 

1.480 

1.998 

2.539 

3.116 

3.723 

4.367 

5.050 

9.796 

6.591 

7.474 

8.438 

9.516 

10.792 

12.222 

13.085 

14.068 

15.214 

16.609 

18.004 

18,846 

19,826 

20,994 

22,435 

24,314 

25,516 

26,999 

28,933 

31,700 

34.193 

36.548 


18.9 
16.0 
12.0 
7.7 
3.4 
-1.1 
-6.0 
■10.9 
■16.3 
■22.8 
■30.1 
■38,1 
■49,0 
■90.8 
■93.8 
■96.9 
•59.4 
■60.0 
■58.8 
■57.1 
■99.1 

•  93.9 
■91.8 
•48.4 
■46.7 
•49.0 

•  42.2 
•37.6 
•33.4 
•29.7 


-l.O 
-3.1 
-5.5 

-7.3 
-9.8 
■12.6 
■18.2 
-25.4 
■31.7 
■36.9 
■43.2 
■50.5 


210 
123 
569 
1.029 
1.915 
2.026 
2.597 
3.132 
3.729 
4.378 
5.053 
5,807 
6.603 
7.469 
8.458 
9.541 
10.779 
12.248 
13. U2 
14.094 
15.240 
16.631 
18.024 
18.861 
19.835 
20.997 
22.434 
31124.310 
30125,512 
29[ 26.997 
24  28.933 
10   31.663 


15.1 

19.9 
17.5 
14.9 
11.8 
9.0 
9.8 
2.6 
-1.2 
-5.7 
■10,3 
■15.7 
■21,9 
■29,3 
■37.5 
-49,4 
■90.8 
■53.9 
■57.3 
■99.8 
■60.6 
■99.5 
■58,2 
-56,9 
-94,4 
-51,9 
-49,0 
.47.1 
-44,8 
-41,4 
-38.1 


6.4 
7.0 
7.4 
6.6 
6.8 
7.6 
8.2 
9,0 
9.1 
9.9 
10.0 
11.7 
13,9 
17.2 
17.4 
16.6 
16.2 
12,7 
8,3 
9,2 
3.9 


8.6 
9.T 
10.7 


273 
191 
995 
1.062 
1.550 
2.062 
2,598 
3,173 
3,778 
4.424 
5.115 
5.863 
6.673 
7.561 
8.541 
9.638 
10.890 
12.361 
13.214 
14.180 
15.302 
16,662 
18.026 
13.890 
19.812 
20.961 
22.386 
24,293 
25.451 
26.930 
28.854 
31.597 
34.047 


19.7 

20.3 
17,8 
15.3 
12.8 
9.9 
6.9 
3.6 
.0 
-4.0 
-8.1 
■13.1 
-19.3 
■26.2 
■34.2 
■43.3 
■52.7 
■57,2 
■61,3 
■64,5 
■65.1 
■63.4 
■61.2 
■59.1 
■56.7 
-53.3 
-49.6 
■47,8 
■45.9 
■43.1 
■39.2 
■34,5 


HUD.    HAWAII 
1015    NB 


INTERNATIONAL    FALLS.     HINN, 
970    HB 


SURFACE 
1000 
990 
900 
890 
800 
790 
700 
690 
600 
990 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 
60 


HI 

100 

594 

1.025 

1.519 

2.038 

2.589 

3.162 

3.774 

4.426 

5.119 

5.876 

6.692 

7.588 

8.577 

9.685 

10.946 

12.413 

13.253 

14.190 

15.260 

16.545 

17.892 

18.647 

19.577 

20.695 

22.089 

23.913 

29.086 

26.938 

28,430 

31.131 

33.540 

35.820 


25.1 

23.8 
21.2 

18.5 
15.7 
12.9 
10.0 
6.3 
2.3 
-1.9 
-6.2 
■11.1 
■16.6 
■23.5 
•31.8 
•42.1 
•94.6 
•61.7 
•69,1 
•79,7 
•74,9 
•71,1 
•68,6 
•69.8 
•62,0 
•98.9 
•99.0 
•92.5 
•49.9 
•47.6 
•46.1 
•40.7 
•37.6 


7.0 
2.7 
-2.1 
-7.7 
-11.3 
•17.2 
■20.7 
■26.9 


11.6 
11.6 
12.2 

12.9 
14.9 
19.3 
14.9 
19,0 
29.2 
34.9 


11 
141 
985 

1.050 

1.539 

2.049 

2.984 

3.192 

3.796 

4.407 

5.100 

9.897 

6.669 

7.568 

8.554 

9.657 

10.912 

12,379 

13.220 

14.162 

19.249 

16.554 

17.674 

16.677 

19.618 

20.748 

22.147 

23.976 

25.149 

26.604 

28.499 

31.219 

33,652 


21.9 
22,1 

19.1 
16.1 
13.3 
10.7 
9.1 
6.7 
4.5 


-11.2 
-17.6 
-24.7 
-33.3 

•43.0 
-94.8 
-61,3 
-67,6 
-72.1 
-73.0 
-69.1 
-66.3 
-63,2 
-60,0 
-57,9 
-53,9 
-52.1 


19.9 
19.3 
16.5 


-8.2 
-14.9 
-18.5 
-23.1 
-26.6 
-31.4 
-36.7 
-42.3 
-49.2 


1.5 
2.6 

4.7 

6.6 

9,4 

12.1 

13.8 

13.4 

11.8 

7.6 

3.0 

9.2 

11.2 

12.9 

15.3 

16.2 

16.5 

19.5 

21.3 

22.7 

26.9 


246 

190 

594 

1,059 

1,548 

2,099 

2.996 

3.169 

3.769 

4.419 

5.102 

5.854 

6.698 

7.546 

8.521 

9.613 

10.899 

12,330 

13.191 

14.167 

15.302 

16.676 

18.050 


880 


19.846 
21.003 
22.439 

24.307 
25.510 
26.998 
28.932 
31.711 
34.243 


18.2 

20,8 

18.3 

19.2 

12.4 

9.6 

6.4 

3.3 

-.4 

-4.6 

-9.2 

■14.6 

■20.4 

■  27.4 
■39.4 
■44,2 
■91.5 

■  54,6 
■68.7 
■62.1 
■63,5 

■  61.7 
■60,1 
■98.0 
■95.3 
■92.9 

■  49,3 
■47,0 
■49,1 
•42,2 
■37,6 
•32.9 


14.8 
12.2 

7.9 

2.3 

-3.0 

•  7.0 

■12.3 


■25.2 

■30.0 


■42.5 

-49,0 


1.1 

1.6 
2.7 
3.1 
2.8 
3.2 
2.8 
3.2 
4.0 
4,6 
9,1 
9,0 
9,7 
6,4 
8,9 
9,9 
8.7 
6.0 
9,0 
4.2 
4.2 
5.1 
6.4 
6.3 
10.4 
11.7 
12.8 
13.7 
15.2 
16,3 


360 
97 
933 

996 

1.482 
1.992 
2.525 

3.095 

3.690 

4.336 

5.009 

6.756 

6.591 

7,434 

6.399 

9.480 

10.716 

12.188 

13,056 

14,047 

15,209 

16,613 

18,020 

18,866 

19.846 

21,016 

22,457 

24,339 

25,939 

27,023 

28,996 

31,728 

34,214 


14.0 

17.7 
16.9 
14.3 
11.2 
6.6 
9.1 
1.4 
-2.6 
-6.9 
-11.6 
-16.7 
-22.8 
-29.8 
-37.7 
-45.2 
-50.0 
■52.3 
-55.0 
-57.4 
-57,9 
-57.2 
-96.3 
-53.1 
-53.6 
-51.7 
-46.7 
-47.0 
•44.8 
-42.4 
-37.4 
-33.3 


-12.2 
-17.2 
-21.9 
-26.4 
■31.7 
■37.5 
-43,2 
-49,5 


11.7 
13,3 
14.6 
19.4 
16.5 
17.8 
19.8 
22.1 
21." 
18.7 
14.6 
10. 1 
5.2 
J.3 
1.9 


100 

121 

573 

1,038 

1,528 

2.042 

2.584 

3.159 

3.761 

4.412 

5,100 

5,859 

6,669 

7,564 

8,547 

9,646 

10.906 

12.382 

13.236 

14.197 

15.307 

16.645 

17.967 

18.799 

19.749 

20.886 

22.296 

24.146 

25,336 

26.804 

26.718 

31.466 

33.923 


20.7 

20.0 

08 

19.6 

10 

16.5 

19 

13.7 

14 

10.3 

15 

5,8 

30 

33 

•5,3 

34 

-10.4 

03 

-14,7 

02 

-2.6 

-16.7 

36 

-6.9 

-23.9 

36 

•  12.3 

-26.0 

39 

-16.4 

-33.6 

39 

-25.3 

-39.6 

39 

-33. 1 

-46.4 

39 

-41.9 

-53.1 

39 

-52.3 

34 

-97.5 

34 

-62.8 

39 

-67.5 

01 

-66.5 

09 

-66.7 

06 

-64.2 

07 

-61.5 

06 

-58.6 

08 

-55)6 

09 

-91,9 

09 

-49,6 

08 

-47.3 

09 

-44.6 

09 

-39.4 

09 

JOHNSTON  IS..  PACIFIC  AREA 
1013  MB 


KEY  WEST,  FLA. 
1013  HB 


KING  SALMON.  ALASKA 
1009  HB 


K0T2EBUE.  ALASKA 
1009  MB 


SURFACE 

31 

1000 

31 

990 

31 

900 

31 

890 

31 

800 

31 

790 

31 

700 

31 

690 

31 

600 

31 

590 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

31 

150 

30 

125 

30 

100 

29 

60 

29 

70 

29 

60 

29 

90 

29 

40 

23 

30 

28 

25 

26 

20 

26 

15 

25 

10 

24 

7 

13 

121 
571 
1.040 
1.530 
2.044 
2.566 
3.161 
3.770 
4.423 
5.113 
5.674 
6,687 
7.585 
8.571 
9.673 
0.929 
2,393 
3.233 
4.174 
5.294 
6.996 
7.866 
8.664 
9.600 
0.723 
2.116 
3.941 
9,112 
6,999 
8,444 
1.149 
3.978 


26.6 

25.4 

21.7 

19,0 

16.1 

13.4 

11.4 

6.8 

5.7 

2.7 

-1.4 

-6.1 

-11.5 

-17.5 

-24.6 

-33.2 

-43.0 

-99.1 

-61.9 

-66.3 

-72.7 

•  74.3 

-70,2 

-67,9 

-64.0 

-60.9 


19,6 
19,1 
11.9 


-.9 

-5,3 

-10,4 

-16, ol 07; 

-19,5:  07 
-23,3 
-26,4  11 
18 


5,6 

8.8 

11.9 

11.2 

11.3 

7.2 

2.6 

8.4 

10.8 

11.9 

12.7 

14.1 

16.2 

17.3 

18.7 

23.1 

29.0 


3 

121 
970 
046 
939 

097 
592 
177 
778 
438 
126 
867 
699 
596 
963 
688 
949 
412 
295 
202 
298 
622 
949 
753 
696 
630 
234 
073 
257 
727 
646 
387 
822 


27.8 
27.2 
23.6 
20.8 
18.2 
15.2 
12.1 
9.0 
5.4 
1.6 
•2.2 
-6.7 
-11 
-17.5 
-24.4 
-32.8 
-42,9 
-54.6 
-60.3 
-65.7 


-59.3 
-57.1 
-92,9 
-49.6 
-46.7 
-44.1 
-40.4 
-36.9 


16.2 

12.1 

7.7 

3,4 

-,9 

•4,3 

-8,0 

-13.9 

-17.6 

-21.9 

-26.1 

-34.6 

-43.2 


4.1 

9.4 
6,1 
10,4 
13,0 
16.1 
16.3 
19.5 
20.7 
21.4 


19 

84 

508 

993 

1.419 

1.910 

2.424 

2.974 

3.954 

4.175 

4.838 

5.596 

6.330 

7.184 

8.122 

9.174 

10.366 

11.850 

12.723 

13.730 

14.921 

16.381 

17.839 

18.713 

19.722 

20.919 

22.387 

24.289 

29.502 

26.991 

28.926 

31.698 


-29.9 

-36.6 
•43.8 
-46.1 
-49.7 
-50.1 
-90.1 
-50.2 
-49,9 
-49,9 
-49,9 
-49.3 
-48,9 


-45.9 
•44,6 


-4,3 

-8.2 
-13.4 
-l"(.9i  30 
-21.0' 30 
-24.7!  30 
-28.8 
-33 
-38.9 
-43.2 
-49.6 


7.2 

7.9 

9.2 

10.7 

12.4 

14.3 

16.3 

18.9 

21.2 

23.6 

23.3 

19.0 

17.2 

14.6 

U.7 

7.7 

4.4 

3.3 

1.9 

.9 

.6 

1.6 

1.8 

3.0 

2.6 


30 
100 
5*5 

1.022 
1,515 
2.033 
2.575 
3.194 
3.763 
4.416 
5.111 
5.867 
6.685 
7.583 
8.575 
9.666 
10.950 
12.423 
13.265 
14.205 
15.279 
16.566 
17.874 
16.67(1 
19,616 
20.739 
22.133 
23.997 
25.131 
26.5ee 
26,462 
31.169 
33.601 


19..4 
12 


-1.6 
-6.0 
-10.7 
-15.9 
-22.7 
-31.3 
•  41.5 
-54 
-61,1 
-68 
-74,9 
-75,9 
•69.4 
-66.8 
-64.1 
-61,4 
-58,1 
-54,6 
-92,1 
-49.4 
-47.2 
-43.9 
-39,9 


24,5 
22,9  II 


6.1 
4.4 
.7 
-2.9 
•7. 
-11. e 
-17.0 
-23.1 


-29.7 
-37.1 
-44,6 


7,6 
9.6 
9.9 
9.9 
7,0 
8,7 
8,9 
6,9 
6,4 
9,6 
9.9 
7.7 
7.3 
6.7 
9.3 
14 


9 

82 

497 

939 

1.398 

1,860 

2,390 

2.929 

3.499 

4.113 

4.761 

9.470 

6.229 

7.067 

7,988 

9,020 

10,221 

11,701 

12,594 

13,622i 

14,832 

16.316 

17.796 

18.680 

19.702 

20.909 

22.384 

24.299 

25.512 

26.996 

26.925 

31.700 


-2.8 
-5,3 
•  8.2 
-11.2 
-15.0 
-19.0 
-23.5 
-28.6 
-34.5 
-41.2 
-47.3 
-48.1 
-44.7 
-45.1 
-45.9 
-49.9 
-46.2 
-47.0 
•47.0 
-46.9 
-47.2 
-47.0 
-46.1 
-49.9 
-44,7 
-42.8 
-36,9 


3,0 

-1.4 
-3.7 
-5.6 
-9.3 
-12.1 
-15.2 
-16.2 
-21.7 
-27.1 
-31.6 
-36.6 
-42.1 


end  of  table 


RAWINSONDE  DATA 

Av«ra9«  monthly  valuai 


AUGUST  1969 


KWtJllElN/    HARSHtll     IS. 
1011    MB 


lAKE    CHARI.ES> 
1013    MA 


IAN0ER<    UVO, 
ajO    MB 


LIHUE    KAUAI< 
1013    H 


LITTLE   RDCK> 
1006   MB 


911 
551 
1>023 
l<5t6 
2>035 
2<5ei 
3<159 
3.77J 
<><<>2S 
5/U« 
5. STB 
6>»97 
7,593 

e>5et 

9.693 
10,951. 
12, ".22 
13,262 
l<.,l9e 
15,267 
10,555 
17,862 
16,660 
19,592 
20,713 
22,107 
23,927 
25,098 
26,51.5 
28,429 
18  31,117 
13133,911 


27.5 
26.9 


18.1 
15.5 


'^2.3 

'54.8 

'62.0 

'69.3 

•76.3 

•7«. 

•70.9 

•67,9 

'65.3 

•61.5 

■59.1 


24.1 

23.7 

21.1 

17.6 

U.6 

11.5 

7,5 

3.3 

-l.l 

•4.6 

-10,1 

-17.0 

-20.8 

-28,3 

-35,4 

-44,4 

-53,5 

-64,8 


7,7 
7.2 
6,1 
4.1 
2,6 
2.4 
2.7 
2.4 
3.2 
2.0 
5.9 
5,5 
2.3 


13. T 

18. 

26, 


114 
565 
1,037 
1,529 
2,045 
2,585 
3,163 
3,772 
4,422 
5,114 
5,871 
6,687 
7,580 
8,565 
9,670 
10,931 
12,409 
13,260 
i217 
15,320 
16,647 
17,980 
18,788 
19,734 
20,871 
22,285 
24,131 
25,316 
26,785 
28,693 
31,437 


23,0 

24.7 
23,3 
20,3 
17,3 
14,3 
11,2 
8.3 
5,2 

i.e 

•1.9 
-6.4 
-11.8 
-17.9 
-24.6 
-32.3 
-41.5 
-52.5 
-98.3 


21.8 
22,1 
18,3 


7,3 
3,4 
-2,9 
-7,6 
■12,8 
■18,7 
■23.9 
■28.4 
-33.9 
■39.5 
■46,3 
■53,7 


-70,6 
-67.7 
-65.2 
-62.1 
-58.5 
-55.3 


3.6 

4.7 
5.3 
5.4 
5,6 
7.9 
9,8 
10,0 
10,0 
8,2 
8,8 
10.8 
12,0 
13,6 
16,2 
16,7 
18,0 
19,8 
20,9 
22,2 


1,696 

74 

522 

995 

1,492 

2,013 

2,560 

3,151 

3,761 

4,423 

5,111 

5,869 

6,675 

7,567 

8,546 

9,643 

10,895 

12,369 

13,224 

14,190 

15,310 

16,665 

18,029 

18,857 

14,820 

20,972 

22,395 

24,260 

25,456 

26,933 

28,863 

31,611 

34,062 


19,8 
16.9 
12.9 
7.9 
2.6 
•2.7 
-8.3 
■13.5 
•19.2 
•26.3 
•34.3 
■42.9 
•52.1 
•56.8 
•61.4 
•65.0 
•65.6 
•62.4 
•60.5 
■58.7 
•96.2 
•53.7 
•50.1 
•47.9 
•45.9 
•43.1 
■38.3 
•33.7 


-.2 

-2.6 
-5.8 
-8.8 
-12.2 
-15.6 
-20.4 
-26.8 


8,4 
9.3 
10.2 
10,8 
13.3 
16.4 
19.3 
22.3 
24.1 
22.9 
21.2 


1.4 
3.1 

4.8 
7.2 
8.6 
10.2 
10,7 
12.6 
13.5 


36 
152 

996 
1,069 
1,591 
2,061 
2,595 
3,171 
3,776 
4,426 
5,116 
5,876 
6,664 
7,565 
8,566 
9,667 
10,918 
12,378 
13,219 
14,164 
15,257 
16,580 
17,911 
18,716 
19,657 
291 20,786 
29  22,196 
29,  24,016 
29  25,190 


26,643 
26,542 
31,254 
33,692 
36,034 
37,963 


29.0 

24.0 

20.1 

16.6 

13.7 

11.1 

10.3 

6.0 

4,6 

1.4 

•  1.6 

-5.9 

-11.6 

-18.0 

-29.3 

-33.8 

-43.8 

-99.1 

-61.0 

-66.2 

-70.0 

-70.4 

-68.1 

-66.1 

•  63.3 
-60.2 
-97.7 
-94.3 
-92.3 
-49.9 
•46.3 
•42,3 

•  38,9 

•  33.6 
-30.0 


7.3 
8.7 
9.4 
8.6 


2. 
3.9 
6.4 
9.1 
12.1 
16.2 
21.1 
22.1 
19.4 
13. 
3.4 
6,7 
10,4 
12.7 
14.7 
17. 
19. 
21, 
23.1 
24,9 
27,3 
32,8 
39. 


79 

127 

976 

1,049 

1,535 

2,049 
2,986 
3,163 
3,772 
4,424 
5,111 
5,872 
6,678 
7,979 
8,563 
9,666 
10,925 
12,404 
13,260 
14,224 
15,338 
16,664 
18,036 
18,651 
19,604 
20,949 
22,369 
24,231 
,423 
26,697 
28,816 
31,600 
34,073 


20.2 

21.0 

22.6 

19.7 

16.2 

13.4 

10. 

8.2 

5.5 

1. 

•2.4 

•6.7 

•11. 

•18.1 

•29.1 

•32.8 

-41.8 

-91,7 

-96,9 

-62,2 


16.9  06 
16. ll  07 
19.4, 17 
12.7  17 
10. l! 18 
4.1    09 


-2.0 
-7.0 
■12.3 
■19.3 
■IS. 6 
■23.9 
■26,4 
■32,6 


•43.0 
'38,2 
'33. 


.8 
2.9 

2,4 
1,9 
,4 
,8 
1,6 
3.1 
3.3 
».l 
9.1 
6,8 
8.2 
9.2 
11.1 
12.1 
13.0 
12.4 
12.4 
10.2 
7.2 
7.7 
9.0 
10.2 
12,4 
13,9 
14,4 
16,0 
18,9 
19,0 


MCORATH,  ALASKA 
997  MB 


MAJURO,  MARSHALL  IS. 
1011  MB 


MEDFORD,  OREC, 
969  MB 


HEKIOA,  MEXICO 
1011  MB 


103 
79 
496 
940 
1,401 
1,664 
2,368 
2,934 
3,502 
4,118 
4,769 
5,478 
6,234 
7,081 
8,004 
9,042 
10,248 
11,729 
12,617 
13,643 
14,892 
16,324 
17,797 
16,680 
19,699 
20,909 
22,382 
24,292 
29,906 
26,999 
26,921 
31,690 


3,1 
.2 
-2.4 
•  9,0 
•7,7 
•10.9 
•14.4 
-16.2 

•  22.6 
•27.6 
•33.4 
•40.0 
-49.9 
-47.1 
•46.1 
-49.6 
•46,3 

•  47,0 
-47,2 

•  »7,7 
•47,2 
•47,3 
•47,4 
•47,0 
•49,8 
•49,1 
•43.9 
-42.1 
-38.9 


-7.4  29 
11.2  29 
■19.7  29 
20.6  29 
'23.9  30 
'29.6  29 
'30.1  [29 
'35.7'30 
'41.6    30 


1.4 

2.6 
3,1 

3,0 
4.9 
5.4 
9.6 

6.4 

8,2 

10.7 

12.8 

13.9 

19.6 

13,7 

15,1 

16,0 

19,7 

13,0 

11,1 

10,3 

6,6 

3,6 

2,9 

1.3 

1.2 

1.4 

1.6 

2.1 

1.6 

2.1 


101 
993 

1,024 
1,917 
2,039 
2,583 
3,197 
3,773 
4,421 
5,116 
6,674 
6,693 
7,394 
8,590 
9,706 
10,976 
12,458 
13,307 
14,294 
15,336 
16,633 
17,947 
16,794 
19,699 
20,629 
22,231 
24,062 
25,240 
26,693 
28,600 
31,335 
33,770 


28.9 

27.1 

23.2 

20,6 

17.9 

15.2 

12.4 

9.6 

6.0 

2.3 

•1.9 

-9.4 

•  10.1 
-19.3 
-22.0 
-30.3 
-40.9 
-92.7 
-99.8 
•67.0 
•73.7 
•74.9 
•68.6 
•69.1 
•62.6 
•99.9 

•  97.9 
•93.4 
-91.2 
•48.7 
•49.2 

•  41.9 

•  37.2 


11.6 
6.4 
4.6 


■23,2 
■29,2 

■39.8 
•44.2 
■  91.4 


1.8 
2.1 
2.6 
3.6 
4.7 
4.9 
9.4 
9.7 
6.1 
7.0 
7.6 
7.9 
7.0 


6.6 
4.6 
2.2 

1.1 
.7 
1.2 
4.2 
9.1 
2.6 
2.0 
3.2 
3.7 
4.3 
4.9 
9.3 
7.4 
19.6 


401 
130 
969 
1,024 
1,906 
2,016 
2,997 
3,126 
3,733 
4,380 
5,064 
5,618 
6,617 
7,505 
8,476 
9,962 
10,804 
12,273 
13,132 
14,109 
15,246 
16,627 
18,013 
18,849 
19,820 
20,979 
22,410 
24,276 
25,470 
26,945 
26,871 
31,625 
34,086 
36,471 
36,104 


12.3 

19.3 
14.7 
13.4 
12.6 
10.9 
7.6 
4.5 
.7 
-3.7 
-8.6 
.14.7 
-21.9 
-23.6 
•36.9 
-44.9 
-91.7 

■  99.1 
-96,6 
■61,3 

■  62.0 
-60.1 

■  98.8 
■97,1 
-99.3 

■  93.2 
■90.4 

■  46.8 
■46.3 
■43.4 

■  39.3 

■  39. J 
-30.6 
•26.5 


7,9 
6,0 
2.3 
-4,6 
-9.9 
-14,2 
-17,7 
-20.8 
•23.4 
-28.9 
-33.9 
-38,8 
-44.4 
-51.1 


7.3 
6.9 

10.3 
12.4 
14.3 
16.2 
18.0 
21.4 
24.3 
27.3 
26.9 
27.5 
24.2 

18.9 
10,7 
4,8 
2,9 


9.1 
9.9 
12.0 
12.3 
14.7 


11 
109 
960 
1,034 
1,929 
2,048 
2,992 
3,171 
3,760 
4,439 
9,127 
5,667 
6,701 
7,604 
8,996 
9,705 
10,969 
12,443 
13,291 
14,241 
15,328 
16,637 
17,960 
18,766 
19,711 
20,647 
22,256 
24,099 
25,282 
26,753 
28,671 
31,426 


23.1 

24,1 
23.7 

21.4 
18.6 
19.6 


2.1 

•1.6 


•23.3 

•31.7 
-41,6 

•  93,1 
-99,4 
•69,9 
•71,4 

•  73,0 
•68.1 
-69.4 
-62.5 
•99.1 
•96.2 
•93.2 
•90.0 
-47.0 
-43.6 

•  38.6 


22.6 

10 

23.2 

10 

20.8 

16.4 

12. e 

e.e 

4.6 

1.9 

•  1.8 

-5.9 

-10.8 

-19.6 

08 

-19,7 

07 

-27.6 

07 

-34.5 

06 

-43.7 

39 

29 

29 

29 

39 

04 

06 

07 

08 

08 

01 

09 

09 

09 

Oi 

06 

6.2 
7.7 
6,9 
9, 
9, 
4,9 
4.3 
4.3 
3.8 
3.7 
3.1 
2.3 
.8 
4.0 
9.9 
9.B 
4,2 
9,6 
11. 0 

14.1 

19.' 

16,8 

17,6 

18.2 

16,7 

18, 

19,2 

24,0 


129 
982 
1,049 
1,942 
2,060 
2,599 
3,160 
3,789 
4,440 
5,129 
5,866 
6,698 
7,598 
8,986 
9,693 
10,994 
12i 
13,277 
14,230 
19,330 
16,696 
17,990 
18,79- 
19; 
20,87. 
22,28; 
24, W 

29, 3i: 

26,78' 
26,721 
31,47; 


26,0 
26,9 
23,3 


19,3 

12.2 

6.9 

9.4 

1. 

-2.4 


■32.3 
■41.9 
-93.1 
■99.1 

■  64,7 

■  69.2 
■70.1 
'68.2 
•69. 
■62.9 
■59,3 
■56.4 
■51. 
•49,5 
■46.2 
■43,4 
■39,6 


10,2 
14,7 
-17,8 
-24,2 
-29,4 
-37,0 
•44,3 


2,9 

3.1 
2,1 
2,3 
3,8 

7,3 
10,3 
12,7 
13,3 
16,3 
20,2 
20,4 
21,2 
21,9 
23,3 
29,9 


nIOLAND,  TEXAS 
915  MB 


MONTERREY,  MEXICO 
967  MB 


MONTCOHERV,  ALA. 
1009  MB 


NANTUCKET,  MASS, 
1016  MB 


NASHVILLF,  TENN, 
996  MB 


23.3 

21,3 

11 

27.9 

20,3 

11 

20.6 

17,7 

12 

19,9 

13.6 

13 

16,6 

9.3 

13 

13,4 

4.3 

12 

10,0 

.6 

11 

6,3 

-3.6 

09 

2,9 

•  6,6 

08 

•1.6 

-14.5 

06 

•6.1 

-19,6 

07 

11.0 

-23,8 

07 

16.9 

-29,9 

07 

23.2 

-38,8 

06 

31.6 

-46,5 

09 

41.4 

09 

93.1 

04 

99.4 

04 

69.6 

09 

71.4 

06 

73.0 

07 

67.6 

0> 

69.9 

08 

63.0 

06 

60.3 

06 

96.9 

08 

92.9 

OS 

90.4 

06 

46.6 

06 

.43.2 

OS 

■  17.6 

874 
93 
946 

1,019 
1,918 
2,042 
2,594 
3,176 
3,792 
4,445 
5,142 
5,897 
6,713 
7,610 
8,601 
9,712 
10,977 
12,456 
13,307 
14,261 
15,357 
16,673 
17,997 
18,803 
19,748 
20,885 
22,293 
24,137 
25,324 
26,794 
28,710 
31, -63 
33,945 


23.6 
21.9 

19.0 
15.5 

11.5 
7.3 
2.9 

•1.2 

•6.0 
•10.9 
•16.6 
•23.1 
•31.2 
■41.1 
•92.4 
•98.7 
•  69.0 
•70,3 
•72,4 
.68,4 
•65,6 
■62.1 
■59.1 
.56.3 
■92.4 
■49.7 
.47,0 
■44,3 
■36.9 
■33.7 


9.0 
9.9 
9.9 

2.9 


4.1 
9.4 
7.2 
6.7 
9.3 
6.3 
7.6 
9.9 
6.7 
9.9 
11.9 
12.2 
13.3 
14. 
17,3 
16,6 
16,6 
20,4 
23,3 


423 

123 
976 
1,043 
1,937 
2,098 
2,602 
3,183 
3,797 
4,448 
5,146 
5,896 
6,711 
7,611 
6,601 
9,710 
10,974 
12,491 
13,299 
14,249 
15,341 
16,649 
17,975 
18,763 
19,726: 
20,856 
22,260: 
24,104{ 
25,289 
26,753 
28,670 
31,422 


2,3 
9,3 

6,8 
6,7 
6,1 
4,8 
4,3 
3.6 
3.9 
9.2 
9.1 
5.9 
9.9 
4.9 
7.9 
7,9 
8,4 
7,9 
9.1 
13.1 
14,1 
14,0 
14,4 
16,9 
17,9 
19,1 
20.0 
21.3 
23.6 


97 
133 
582 

1,050 
1,541 
2,055 
2,595 
3,169 
3,777 
4,426 
5,120 
6,870 
6,661 
7,574 
6,595 
9,654 
10,906 
12,380 
13,239 
14,200 
15,315 
16,660 
16,010 
18,626 
19,780 
20,921 
22,340 
24,196 
26,391 
26,861 
26,781 
31,543 
33,969 


r>te  at  eod  of  table 


20.6 

21.9 

22.0 

19.9 

16.6 

13.6 

10.9 

7.7 

4.9 

1.1 

•2.7 

•  7.2 

-12.9 

•18.8 

•29.8 

•34.1 

-43,0 

-92.0 

•  96.9 
-62.0 
•66.2 
•67.9 
•69.3 
•63.3 

•  60.9 

•  97.9 
•94.1 
-90 
•49.1 
•46.7 
•43.6 
•37.4 


483  - 


•3.0 
•7,9 
-13.3 
-18.1 
-23.6 
-28.1 
-33.1 
-39.2 
-46,3 
-90,6 


2,0 
1,7 


1,2 
,3 

,1 
,7 
1,6 
3,0 
4,1 
4,6 
6,2 
6.9 
7.2 
7,0 
9,7 
9,1 
7,2 
8,7 
11.0 
13 

14,6 
14,7 
16.1 
17,0 
19,9 
21.8 


14 
149 
987 
1,094 
1,938 
2,046 
2,583 
3,149 
3,748 
4,392 
5,079 
5,624 
6,626 
7,514 
6,488 
9,580 
10,625 
12,294 
13,149 
14,120 
15,256 
16,636 
16,027 
16,663 
19,636 
20,998 
22,433 
24,308 
25,510 
26,990 
26,918 
31,663 
34,1 


15.9 
13.2 

10. 6 


•9.5 

-14.6 

-20.7 

-27.4 

-35.6 

-44.5 

-52.5 

-56.9 

-99.7 

-62.0 

-61 

-60.0 

-96.9 

-96. 7j 

-94. 9i 

-52.0 

-49.0 

-47.2 

-49.3 

-41.8 

-37.2 

-33.7 


16.6    29 
15.6    24 


27 

-1.91  27 


-16. 7|    28 
27 

27.21   27       13.9 
-32.6    27 

36.6    27 

42.1 

49.6    28 


10.1 

U. 

10.9 

12.7 


14.1 

14.0 

14. 

16. 

18,3 

20. 

19.6 

19. 

11.4 
6.2 
2.2 
1.9 
3.2 
9.2 
6,8 
9.3 

10. 

11.6 

13. 


160 

143 

991 

1,055 

1,644 

2,096 

2,594 

3,165 

3,770 

4,419 

9,096 

5,652 

6,698 

7,949 

8,921 

9,614 

10,661 

12,936 

13,196 

14,168 

19,295 

16,699 

18,018 

18,840 

19,798 

20,944 

22,369 

24,2391 

29,431 

26,9101 

28,8261 

31,967 

34,032 


19.8      16.2    12 


19.6 
12.6 
9.7 
6,7 
3,3 
,0 
•4.2 
•8.8 
'14.0 
'20.1 
'27.0 
'39.1 
'43.4 
'91.3 
'99.9 
'60.1 
'63.6 
'65.9 
'63.6 
'61.9 
'99.9 
'96,9 


15,2 
12,2 
6,3 

2,1 
•3.9 

•8.1 
-11, 
-17. 
-20.7 
-25. 
-29,7 
-36,0 
-41,6 
-48,5 


2,2 

2,0 
1.9 
1.2 

',i 

,4 
1,1 

2,1 
3.0 
4,4 
9,2 
6.1 
6.0 
9,4 
9,4 
9.0 
6,9 
9.1 
6.1 
6.7 
6.9 
10.9 
11, S 
13,0 
13.9 
16,2 
17,0 
IS.O 


RAWINSONDE  DATA 


Avvrage  monthly  valu 


AUGUST  1969 


NOHE>  ALASKA 
1010  MB 


NORTH  PLATTE.  NE9R, 
917  MB 


OAKLAND.  CALIF. 
1011  MB 


CMAHA.  NEBB. 
968  MB 


PACO  PAGO/  AMERICAN  SAMOA 
lOl'i  KB 


II 


CO 


SURFACE 
1000 
950 
900 
950 
600 
750 
700 
650 
6C0 
550 
500 
'•50 
400 
350 
300 
250 
200 
175 
150 
125 
100 
BO 
70 


5 

BS 
S12 

951 
UlilS 
U903 
2.<>15 
2.959 
3.537 
"..153 

t.aio 

5.525 
6.291 

7.139 
B.06e 
9.112 
10.317 
11.782 
12.666 
13.690 
U.695 
16.363 
17.635 
16.716 
19.732 
20.936 
22.409 
24.313 
25.525 
27,023 
28,958 
31.721 
34.160 


5. 

6.6 

5.7 


-6.3 
•  9.0 
■12.4 
-16.5 
•20.9 
-26.1 


-46.9 
•46.6 
-47.0 
-47.7 
-47.7 
-47.9 
-47.6 
-47.9 
-47.5 
-47.5 
-46.7 
-46.1 
-44.6 
-43.0 


•  4.4 
•7.0 


3.1 

2.6 
3.2 
4.0 
3.9 
4.4 
5.5 
7.1 
9.1 
9.6 
10.5 
12.1 
12.2 
13.4 
14.7 
13. e 
12.1 
10.6 
9.5 


3.0 
2,3 

1.6 
1.6 
1.5 

1.3 
1.5 

2.1 
1.5 
2.0 


847 

99 

545 

1.008 

1.500 

2.020 

2.568 

3,147 

3.761 

4,415 

5,105 

5.862 

6,676 

7,567 

8.552 

9.655 

10,913 

12.390 

13.246 

14,211 

15.328 

16.682 

18,042 

18.866 

19.830 

20.962 

22.410 

24.276 

25.47! 

26.955 

28.684 

31.630 

34.065 


18 

19.3 

17.2 

14.1 

11.0 

7.0 

2.7 

-2.1 

-7.2 

-12.2 

-16.1 

-24.9 

-32.9 

-42.2 

-51.6 

-56.8 

-61.6 

-65.4 

-66. 

-63.6 

-60.8 

-58.6 

-56.2 

-53.1 

-49.8 

-47.6 

-45.5 

-42.8 

•38.6 

-34.7 


-12.1 
-16.8 
-21.0 
-26.3 
-32.9 
-39.6 


7.1 
B.7 
11.2 
14.4 
17.7 
16.8 
17.2 
15.2 
10. 0 
5.0 
.6 
2,5 
4.4 
6.4 
8.0 
9.2 
10.3 
U.l 
U.8 
14.9 


94 

537 

1.001 

1.497 

2.019 

2.566 

3,151 

3,763 

4.4221 

5.108i 

5.876 

6.663 

7.562 

8.564 

9.664 

10,919 

12.393 

13.246 

14,208 

15,321 

16,671 

18.026 

18,650 

19.810 

20.960 

22.362 

24.239 

25,426 

26,898 

28,616 

31,562 


13. C 

13. < 
20. E 


11 

11.2 
5.2 


1.9 

2.8 

1.7  31 
1.9 


12.3  -11.3 


3. 

-1.3 

-6.; 

-12.2 

-18. G 
-25.6 
-33.8 
-42.6 
-52.4 


-61. S 
-59.2 

-56 


-17.5 
-21.2 
-26.1 
-31.0 
-35.9 
-41,3 
-46.2 


8.2 

10 

13.1 
16 

19.1 
20.8 
20.1 
16.1 
15.9 
6.9 
3.7 
3,7 


403 

119 

563 

1.030 

1.521 

2.037 

2.575 

3.155 

3.759 

4.414 

5,104 

5,658 

6,663 

7,561 

8.542 

9.642 

10.898 

12,374 

13.230 

14,197 

15,318 

16,676 

18.043 

18.667 

19.629 

20.979 

22.406 

24,273 

25,472 

26,949 

28,679 

31,638 

34.109 


5.3 

1.2 
-3.1 
-7.8 
-12.8 
-18.8 
-25.7 
-33.5 
-42.4 
-51,7 
-56.7 
-61.1 
-64.6 
-64.9 
-63.3 
-61 
-59.2 
-56.2 
-53.3 
-49.9 
-48.0 
-45.9 
-42.9 
-38.7 
-35.0 


1  1 
0  21 

0  23 

1  24 

7  25 
e  27 

0  28 
9  28 
3  28 

8  29 
6  29 
^  3C 

a  3C 

1  3C 


31 


1.04] 
1,521 
2,04) 


3l|   2,57 

16( 

31   3.76( 

4,42; 

5.11! 

5,87: 

6,68i 

7,58< 

8,575 

9,6BS 

10.945 

12.41! 

13.26C 

14.20i 

15.262 

16.582 

17.69C 

16.681 

3(^  19.622 

20,74S 

22,15C 

23,962 

25,163 

26,623 

28,531 

31,26: 


26.^  22.^  i: 
1! 
21.0  16, <(  11 
17, 
15.1 
13.5 
12. C 
9.4 


-1.7 
-5.8 
-10.8 
-16. 
-23.3 
-31, 
-42,2 
-54.5 
-61.2 
-67.8 
-73.1 
-74. 
-70.9 
-67.7 


•7.1  32 
-12. q  32 

-16. q  32 

-21,31  31 


2( 

27 
28 
26 
28 
28 
28 
28 
17 


PEORIA,  ILL. 
993  HP 


PONAPE.  CAROLINE  IS, 
1006  KB 


PORTLAND.  MAINE 
1013  MB 


SURFACE 
1000 
950 
900 
850 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


200 

157 

580 

1.047 

1.535 

2.047 

2,566 

3,159 

3,761 

4,413 

5,096 

5.652 

6,657 

7,547 

8,524 

9,618 

10,669 

12,347 

13,209 

.165 

15,319 

16,692 

16,064 

16,893 

19,858 

21,011 

22,441 

,316 

.517 

27,001 

28,936 

31.704 

,165 

36.544 


17.4   15.5  I! 


21.1 
18.2 
15.2 
12.6 
10.1 
7.5 
4.3 
.5 
-3.8 
-8.6 
•13.7 
•19.6 
•26.6 
•  34.7 
•42.9 
•50.8 
•54.9 
•59.0 
•62.6 
•63.4 
•61.9 
•60.3 
'56,5 
■55.8 
■52,6 
■49.0 
•47.2 
■44,9 
■41.8 
■38.5 
■34,1 
•29,8 


22 
23 

26 
28 
29 

30 
30 
30 
30 
26,8! 30 


11,3 
6.9 
.7 
-4.4 
-6.6 
•13.3 
■17.7 


32.7 

31 

36.2 

31 

42.3 

32 

48,6 

32 

33 

32 

32 

32 

32 

33 

01 

04 

06 

06 

06 

09 

09 

09 

09 

09 

09 

3.1 

2.9 

2.1 
2.6 

2.7 
3.0 
4.2 
5.0 
5.8 
6,1 
7.3 
8.7 
10.2 
12.6 
17.6 
15.9 
15.9 
14.6 
11.4 
5.6 
4.2 
4.9 
5.6 
7.9 
8.9 
9.8 
10,5 
12.3 
13.5 
15.3 
17.5 


359 

145 
S92 

1.050 

1.536 

2.045 

2,584 

3,150 

3,752 

4,397 

5,083 

5,829 

6,632 

7,518 

8,491 

9,561 

10,827 

12,296 

13,152 

14,130 

15,269 

16,650 

18,032 

16.866 

19,836 

20,996 

22,431 

24,305 

25,506 

26,994 

26,928 

31,694 

34,176 

36.546 

38,155 


16.6 

19.3 

17.1 
14.0 
11.3 
8.7 
5.6 
2.5 
-1.0 
-5.0 
-9.5 
-14.7 
-20.6 
-27.9 
-35.6 
-44.2 
-52.0 
-55.2 
-58.0 
-61.1 
-62.1 
-60.6 
-59,1 
-57.3 
-54.7 
-52.4 
■  49.0 
-46.8 
-44,7 
-42.2 
-38.2 
■33.6 
-29.0 
■25.9 


4.9 
6.1 


7.9 
7,9 
10.3 
10.6 
12.7 
13.7 
10.8 
9.8 
7.4 
4.6 
2.9 
2.9 
3.7 


39 

90 

541 

1,015 

1,506 

2,026 

2,571 

3.149 

3.756 

4.415 

5. 110 

5.870 

6.686 

7,590 

6.565 

9.699 

10.967 

12,444 

13,290 

14,235 

15,313 

16,606 

17,919 

16,722 

19,662 

20,767 

22,162 

24.010 

25,179 

26,628 

28.520 

31.224 

33.614 


28.7 

27.8 

23 

20 

18.1 

15.4 


-15,5 

-22.3 

-30.6 

-41.0 

-53 

-60.3 

-67.7 

-74.2 

-74.6 

-69.2 

-66,2 

-63.7 

-60.9 

-57 

-55.0 

-53.0 

-50.2 

-46.7 

-43.0 

-40.2 


24.3 
22 

17.9 

14.7 

11.3 

7.6 

4.2 

.2 

-3.5 

-7.7 

-12 

-17.2 

-23 

-29.7 

-37.5 

-45 

-52.6 


6.1 
3,5 

1 
1.0 


20 

127 

567 

1.030 

1.513 

2.019 

2,548 

3,116 

3,711 

4,355 

5,034 

5,781 

6,574 

7,461 

8,429 

9.513 

10.751 

12,215 

13,074 

14,052 

15,196 

16,593 

17,993 

16,634 

19,612 

20,978 

22,419 

24,296 

25,499 

26,981 

26.920 

31.690 


17.7 

19.0 

18.4 

15.7 

12.3 

9.4 

6.3 

3.9 

1.0 

-2.3 

-6.1 

-10.7 

•16.3 

•22.0 

•28,9 

•37.0 

•45.1 

-52.2 

•54.9 

•57,4 

-59.1 

-59.7 

-58.3 

-57.4 

-55.7 

-54.1 

-51.7 

-49,0 

-47.1 

-45.3 

-42.6 

-38.2 


14.1 
1 


29 

30 
7.7l   29 


-13 

-16 

21.31    26 

26.7 

31.1 

-37.1 

-43.1 

48.8    27 

27 

27 

27 

27 

27 


6.5 
7.7 
8.8 
10.2 
U.O 
U 

12.5 
14.1 
14.9 
16.5 
19.0 
19. 
21. 
24, 
22, 
16,0 
12,5 
7,7 
2,1 
,8 
1.3 
3.1 
6.0 
8.2 
9.2 
10. 1 
11.3 
13.2 


58 

139 

569 

1.017 

1.469 

1,986 

2,506 

3,070 

3.659 

4.294 

4,965 

5,702 

6,486 

7,358 

6,312 

9,361 

10,606 

12,070 

12,941 

13,939 

15,110 

16,533 

17,954 

16,606 

19,793 

20,965 

22.407 

24.276 

'5.475 

26.950 

26.668 

31.598 

34.034 

36.384 


10.2 

U.O 

10.5 

8.8 

7.2 

5,5 

3.4 

.8 

-2.0 

•5.6 

-9.4 

-14.1 

-19.7 

-25.9 

-32.6 

-40.0 

-46.9 

-50.2 

-51.2 

-53.0 

-54,8 

-55.8 

-55,7 

•54.6 

-54.0 

-53.1 

-52.0 

-49.7 

-46.3 

-46.7 

-44.0 

-40,7 

-36.5 

-32.6 


4.3 
.3 
•  3.6 
-5.3 
-11 
-16.6 
-20,1 
-24.1 
-28.6 
-33.7 


RAPID    CITY,    S.    OAK. 
903    MB 


ST    CLOUD.    MINN. 
977    MB 


ST    PAUL     IS..     ALASKA 
1015    MB 


SALEM,    OREG. 
1010    MB 


SURFACE 
1000 
950 
900 
850 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 

so 

70 
60 
50 
40 
30 
25 
20 
15 


966 
65 

526 
994 
1.486 
2.011 
2.554 
3.142 
3.750 
4.408 


31  5.093 
31  5.850 
31|  6.655 
31  7,545 
3  I  6,522 
31'  9,617 
31 ' 10,866 
31; 12.341 
31  13.199 
31i 14.170 
31  I 15.297| 
3l| lo,664 
31; 18.034 
31  I  16,664 
311 19,631 
31  20.987 
29122.417 
29| 24.290 
291 25.490 
29| 26,97l( 
27  28,899 
15  31.664 
6I34.I63 


20.9 
18.9 
15.3 
U.l 
6.8 
2.0 
•  3.0 
•8.6 
•13.8 
•19.8 
•26.8 
•34.6 
•43.3 
•51.5 
•56.0 
•60.2 
•63.3 
•64.1 
•62.1 
•59.8 
•57.8 
•55.4 
•52.6 
•49.1 
•47.5 
■45.4 
•42.4 
•37.7 
•32.4 


10.1 

20 

20 

7.4 

2! 

3.7 

24 

-.7 

25 

•  4.6 

28 

10.1 

29 

13.2 

29 

16.1 

28 

21,3 

28 

27,9 

28 

5.7 
6.9 


34.2128   13.0 


22.2 

19.9 
13.8 


316 
115 
596 

1.021 

1.306 

2,020 

2,555 

3,131 

3,729 

4,381 

5,061 

5,815 

6,613 

7,500 

6,470 

9.555 

10.795 

12.268 

13.132 

14,115 

15,258 

16,648 

18,336 

16,871 

19,645 

21,005 

22,442 

24,316 

25,518 

27,002 

28,939 

31,698 

34,250 


-21.5 
•26.7 
-36.7 
-44.4 
-50.6 
-53.6 
-57.1 
-60.2 
-60.6 
-60.1 
-58.4 
-56.6 
-54.5 
-52.0 
-46.7 
-47.2 
•45.1 
-42.1 
-37.5 
-34.2 


9.3 
4.1 
-.7 
-5.6 
-8.6 
-13.9 
■17.5 
-22.6 
■26.6 
•31.6 
■36.3 
■42.0 
■46.8 


5.4 
6.4 
5.2 

5.7 
6.1 
7.1 
7,0 
6,3 
9,5 
10,9 
12,0 
13,6 
15,9 
17.2 
20.9 
23.6 
22.2 
16.0 
14,2 
6,9 


6,5 
9,5 
12.0 


10 

132 

556 

1.005 

1.476 

1.974 

2.496 

3,056 

3,645 

4,277 

4,950 

5,683 

6,470 

7.339 

8.294 

9.362 

10.582 

12.032 

12.690 

13,661 

15.063 

16.486 

17,924 

18,787 

19,787 

20,974 

22,434 

24,327 

26.536 

27,024 

28,953 

31.699 

34.160 

36.495 


9.0 

9.4 

6.3 

7.7 

6.8 

5.2 

2.7 

.2 

-2.6 

-6.2 

-10.1 

-14.4 

-19.5 

-25.5 

-32.5 

-40.4 

-48.6 

-53.1 

-54.0 

-53.5 

-53.6 

-53.6 

52.6 

52.0 


•51 


•50.4 


-46.0 
■45.0 
-43,2 


13.1 
14.3 
U.6 
16.4 
16.5 
16.9 
20.2 
19.1 
16.1 
11.6 
9.6 
7.0 
4.7 


174 

137 

576 

1,049 

1.536 

2.049 

2.585 

3.159 

3,763 

4,411 

5,094 

5.647 

6.647 

7.539 

6.514 

9.605 

10.653 

12.326 

13.187 

14,156 

15.284 

16.646 

18.010 

18.833 

19.793 

20,941 

22,366 

24,236 

25.430 

26.907 

28.823 

31.563 


18.1 
15.2 
12.8 


-9.0 
•I 


-51.5 

•  55.6 
•60.2 
-63.8 
-66.0 
-63.5 
-61.9 
-59.0 
•56.6 
•53.0 
-49.5 
-48.1 
-46.2 

•  43.1 
•39.1 


-16. 

-20.8 

-25.2 

-30.1 

-35.6 

-42,3 

-46,8 


8,0 
10,2 
13,0 
14.5 
13.6 
14.2 
12.1 
8.9 
6.4 
5.0 
6.3 
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e.e 

u 

3.7 

TT" 

124 

18.8 

17,0 

30 

.6 

31 

6 

25.6 
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20,760 

•60.9 

09 

16.6 

31 

20,855 

-59.6 

09 

17.3 

40 

30 

22,415 

-51,3 

07 

2.0 

30 

22,331 

-54.8 

09 

14.5 

22,423, -52.1 

3.1 

25 

22,161 

•57.3 

09 

17.2 

31 

22,262 

-56.2 

09 

19.2 

30 

29 

24,295 

-49,2 

09 

2.7 

29 

24,163 

-51.6 

09 

19.3 

24,2981 -49.1 

5.1 

25 

23,992 

-54.5 

10 

17.7 

30 

24,108 

-92.2 

09 

19.1 

25 

29 

25,496 

-47,8 

09 

3.2 

29 

25,371 

-49.5 

09 

17.3 

25,4961-47.5 

5.6 

25 

25,166 

•52.2 

10 

17.5 

25 

25,293 

-49.5 

09 

20.1 

20 

28 

26,974 

-45,9 

08 

3.4 

28 

26,8431 -47.3 

09 

19.9 

26,978 

-49.9 

6.4 

24 

26,620 

•48.5 

09 

17.9 

22 

26,799 

-46.4 

09 

20,6 

15 

26 

28,891 

-44,  1 

10 

3.6 

26 

28,766 

-43.5 

09 

20.2 

28,905 

•  42.7 

8,4 

20 

28,537 

•44.8 

09 

20.2 

15 

28,666 

-43.6 

09 

23,0 

10 

25 

31,637 

-40,5 

10 

4.3 

22 

31,516 

-38.9 

09 

21.9 

31,687 

-37,2 

12 

31,264 

-40.9 

09 

26.3 

13 

31,419 

-38.4 

10 

24,8 

7 

17 

34,079 

-37,0 

08 

4.1 

18 

33,971 

-34.6 

09 

24.2 

5 

33,661 

•37.4 

5 

12 

36,406 

-33,6 

6 

36,30  9 

-30.5 

4 

6 

37,969 

TDPEKA/    KANS, 

TRUK,    CAROLINE    I 

•                   TUCSO 

N,    ARIZ. 

T 

VAN 

OENBER 

r,    AFB,    CA 

Llf. 

VICTOR 

lA,    TEXAS 

983    MB 

♦ 

1011    MB 

9 

21    MB 

9 

99    MB 

10 

09    HB 

SURFACE 

31 

268 

19,3 

16,9 

13 

1.1 

2 

28.6 

24.4 

03 

769 

24,5 

17.5 

19 

3,1 

100 

11.2 

11.1 

10 

Ti 

3^ 

24.9 

22.8 

13 

.9 

1000 

31 

120 

99 

27.3 

22.1 

06 

61 

90 

34 

31 

109 

25.2 

23.8 

16 

1.7 

950 

31 

567 

22,4 

16.4 

l« 

5,5 

549 

23.3 

18.6 

09 

514 

529 

20.1 

5.9 

01 

i'.O 

31 

sfi 

23.7 

20,9 

6.0 

900 

31 

1,036 

20,6 

13.3 

21 

9,7 

1,022 

20.5 

14.9 

09 

993 

26.3 

15.6 

19 

3,0 

995 

24.9 

1.6 

02 

3.5 

31 

1,03« 

21.7 

14.3 

9.3 

850 

1,529 

17,9 

9.9 

22 

4,1 

1,515 

18.1 

11.6 

09 

1,497 

24.4 

12.6 

12 

1,3 

1,494 

22.6 

-.6 

02 

2.9 

31 

1,529 

18.9 

11,7 

4.2 

800 

2,047 

15,1 

4.8 

29 

3.1 

2,033 

15.3 

7.9 

09 

2,026 

21.1 

10.2 

08 

1,8 

2,018 

19.9 

-3.1 

}4 

1.0 

31 

2,048 

15.8 

9,5 

3.1 

750 

311    2.588 

12.1 

.9129 

3.0 

2,577 

12.5 

4.2 

09 

2,578 

17.1 

7,6 

07 

2,0 

2,568 

16.6 

-6.0 

29 

31 

2,590 

12.4 

5.7 

2.9 

700 

31       3,166 

8.8 

-2.9 

29 

3.6 

3,155 

9.4 

.4 

09 

3,167 

12.8 

4.4 

11 

2.6 

3,154 

13.1 

•  8.9 

22 

l!2 

31 

3,171 

9.1 

2.9 

07 

2.9 

650 

31       3,775 

5.6 

-7.4 

28 

3.4 

3,766 

5.9 

•  3.2 

09 

3,782 

9.1 

.9 

13 

3.2 

3,770 

9.2 

-11.4 

20 

1.4 

31 

3,778 

5.6 

•2.4 

07 

3.5 

600 

31      4,427 

1,7 

-13.1 

29 

3.7 

4,418 

2.1 

•7.0 

10 

4,442 

3.3 

•  3.2 

12 

3.7 

4,430 

4.7 

-14.3 

20 

1.3 

31 

4,434 

1.9 

•7,5 

07 

3.4 

550 

311    5,113 

-2.9 

-17.2 

30 

3.7 

5,110 

•1.6 

-12.4 

10 

5,133 

-1.5 

•9.9;  12 

3.3 

5,126 

-.1 

-18.4 

23 

1.6 

31 

5,128 

•1.6 

-15,6 

07 

4.2 

500 

31|     5,871 

-7.9 

-20.8 

30 

4.7 

5,871 

•5.7 

-17.7 

10 

5,896 

-6.4 

-15.4    12 

3.0 

5,989 

-5.3 

-23.4 

24 

2.9 

31 

5,886 

•6.1 

-21,2,  07 

4.3 

450 

31 !     6,679 

-12.2 

-27,1 

31 

6.1 

6,695 

•10.4 

-23.3 

10 

6,711 

-10.9 

-21.2    13 

3.1 

6,703 

-10.7 

-27.9 

24 

3.9 

31 

6,696 

•U.l 

-25,9!  06 

4.7 

400 

31       7,576'-18.1 

-32.6    32 

7.6 

7,598 

•15.8 

-29.5 

09 

7,612 

-16.1 

-27.0    19 

2.7 

7,604 

-16.9 

-33.8 

29 

4.7 

31 

7,599 

•17.0 

-31.0'  09 

5.0 

390 

31       8,561i-24.8 

-39.3    32 

10.0 

8,582 

-22.4 

-36.8 

09 

8,6051  -22.8 

-34.5    16 

3.0 

8,592 

-24.2 

-39.9 

24 

9.8 

31 

8,669 

-23.4 

-38.0'  04 

9.6 

300 

31       9,664    -33.1 

-45.6, 32 

14,0 

9,696 

-30.9 

-44,4 

09 

9,717    -30.9 

-43.0 

17 

3.4 

9,698 

-32.4 

-46.3 

23 

8.1 

31 

9,699 

-31.4 

-45. 5I  03 

9.9 

290 

31' 10,921    -42,0 

15.9 

10,962 

-41.1 

U 

10,96!    -40.5 

-51,2 

20 

3.1 

10,958 

-41.7 

23 

10.1 

31 

10,964 

-41.2 

-93.7    02 

7.0 

200 

31    12,399   .52.0 

19.7 

12,438 

-53.5 

13 

12,469|  -51.9 

22 

3.4 

12,434 

•  92.3 

22 

12.8 

31 

12,444 

•92.4 

02 

8.0 

175 

31    13,253   -56.9 

13.8 

13,284 

-60,5 

09 

13,321    -96.5 

22 

3.0 

13,264 

•98.1 

22 

12.9 

31 

13,296 

•98.5 

03 

9.0 

150 

31    14,216    -61.8 

12.1 

14,227 

-66,1 

01 

31 

14,276    •65,1 

20 

1.9 

28 

14,241 

-64.0 

21 

U.l 

31 

14,291 

•  64.6 

Oi 

8.5 

125 

31    15,336   -69.7;                33 

9.0 

15,301 

-75,3 

36 

31 

15,370   -70. 9 

14 

1.6 

28 

15,343 

-69.0 

22 

10.3 

31 

15,349 

•70.1 

'06 

8.3 

100 

31    16,687    -66. l!               ; 34 

9.0 

16,691' -74.21 

09 

16,684   -72,3 

10 

4.7 

28 

16,673 

-69.5 

21 

4.2 

31 

16,667 

•71,6 

07 

10.2 

SO 

31    18,044    -64,9                   04 

3,6 

17,909    -69.5 

09 

16,007   -66,9 

09 

8.7 

28 

18,012 

-66.6 

12 

4.6 

31 

17,99* 

•69.4 

!  0' 

12.3 

70 

31    18,864-62,51                07 

4,7 

18,715    -65.7 

10 

18,613    -65,4 

09 

10.4 

28 

18,825 

-63.9 

11 

6.3 

31 

18,801 

-65.5 

08 

12.8 

60 

31    19,822    -99,9'                 07 

6,4 

19,6561 -63.9 

10 

19,759    -62.1 

09 

11.9 

28 

19,776 

-61.3 

10 

8.S 

31 

19,745 

-62.3 

!  09 

13.6 

50 

29    20,968    -56,7                   08 

8,6 

20/761,  -60.7 

10 

20,695 

-59.3 

09 

13.3 

28 

20,915 

-58.4 

09 

11.0 

31 

20,879 

-99.3 

09 

19.5 

40 

27    22,394   -53,51                09 

8,7 

22,160 

-57,8 

10 

22,103 

-56.1 

09 

14.9 

28 

22,326 

-55.6 

10 

12.9 

31 

22,268 

-96.2 

09 

16.8 

30 

24    24,259    -50.6!                 09 

10.6 

24,009 

-54,4 

10 

24,146 

-52.9 

09 

16.6 

28 

24,176 

-52.1 

09 

14.3 

31 

24,133 

-92.0 

09 

18,9 

25 

24    25,451    -48.8                   09 

12.0 

25,164 

•52,0 

10 

25,328 

-51.0 

09 

16.1 

28 

25,360 

-50.4 

09 

16.1 

31 

25,319 

-49.9 

09 

20.3 

20 

24    26,926, -46.2 

09 

13,9 

26,641 

-48,9 

10 

26,768 

-49.1 

09 

18,6 

28 

26,824 

-48.2 

09 

16.1 

31 

26,766 

-47.4 

,'  09 

21.1 

IS 

2o; 28,862   -42.5 

09 

14,8 

28,542 

-46,3 

10 

lols 

2o,704 

-44.7 

08 

21,9 

28 

28,731 

-45.2 

09 

19.0 

26 

26,704 

-44.0 

'  09 

23.9 

10 

13: 31,620    -38.4 

27 

31,268 

-41,9 

09 

16.3 

31,446 

-40.3 

09 

23,0 

31,463 

-4C.9 

09 

19.9 

8 

31.457 

-39.3 

7 

5    34,082   -34.6 

22 

33,702 

-39,9 

09 

25.5 

33,909 

-34.0 

22 

33,906 

-36.3 

09 

21.6 

5 

36,294 

-29.5 

5 

36,274 

-31.0 

^te  at  ead  of    table 


RAWINSONDE  DATA 

Aveiage  monthly  valueB 


AUGUST  1969 


KAKE  IS,/  PACIFIC  AREA 


ViLlOPS  !%,,    VA.  NASA 
1016  HP 


K4SHINGT0N  OULIES  INT.  AP 
1007  MS 


WINNEMUCCA.  NEV, 
in    MB 


I    Resultant 
Wind 


II 


SURfACE 
1000 
950 
900 
650 
800 
750 
700 
650 
600 
550 
SOO 
<>50 
400 
350 
300 
250 
200 
175 
150 
125 
lOO 
60 
70 


l?3 

574 

1.047 

U>39 

2.056 

2/599 

3/176 

3/766 

4/443 

5/132 

5/894 

6/702 

7/605 

6/591 

9/695 

10/952 

12/416 

13/259 

14/200 

15/263 

16/594 

17/917 

18,721 

19/660 

20/769 

22/166 

24/022 

25/198 

26/651 

26/552 

31/273 


28.4 

26.6 

23.0 

20.3 

17.4 

14.8 

12.4 

9.6 

6.2 

2.4 

-1.7 

-6.2 

-11.5 

-17. 

-24.4 

-32.8 

-42.7 

-54,6 

-61.3 

-67.7 

-72.4 

-71.8 

-69.0 

-66.5 

-63.6 

•60,3 

-57,7 

-53.9 

-52,2 

-49,5 

-46.4 

-41.8 


10.2 
4.9 

-1.1 


'34.4 
■40.3 


4.1 
4.3 

4.6 


4,7 
4.9 
4.5 
4.6 
3.2 
2.! 


1.3 

2.7 

3.7 

3.1 

3.5 

4.1 

6.1 

10.4 

12.5 

14.1 

15.5 

16.6 

16.5 

20.6 

22.1 

26.3 


3 

142 

567 

1/054 

1/542 

2/055 

2/592 

3/165 

3/769 

4/417 

5/104 

5/860 

6/667 

7/561 

6/542 

9/642 

10/695 

12/365 

13/214 

14/176 

15/300 

16/665 

16/037 

16/866 

19/830 

20/964 

22/410 

24,276 

25,477 

26/959 

28/891 

31/651 

34/129 


21 

21.9 

20 


12.6 

9.7 

6,8 

3,6 

.3 

-3.5 

-7.9 

■13.1 

■19.0 

•  25.7 

■33.6 

■43 


■  61.5 

■  64.2 
■63.9 

■  61.9 
■60.3 
■58.2 
■55.7 
■52.8 
■49.7 
■47.5 
■45.2 
■42.4 

■  39.1 
•35,2 


18,2 

13.5 


-18.9 
-24.7 
-26.6 
-33.6 
-39.7 
-47.2 


5.0 
5.6 
6.2 
7.0 
6.4 
6.7 
9.2 
9.6 
11.3 
12.0 
12.1 
12.7 
U.6 
9.7 
6.5 
2.2 
2.5 
4.2 
5.9 
8.5 
10.4 
12.7 
13.3 
12.9 
15.3 
16.2 


65 

148 

594 

1,055 

1,541 

2/052 

2/592 

3/159 

3/763 

4/407 

5/094 

5/642 

6/649 

7/535 

6/511 

9/604 

10/852 

12/319 

13/172 

14,141 

15/269 

16/636 

16/013 

16/643 

19/809 

20/965 

22/395 

24/260 

25/457 

26/939 

26/671 

31/635 

34,109 


17,2 
16,5 
19.5 
17.2 
14.5 
11.7 
9.2 
6.1 
2.9 
-.5 
-4.5 
-6.9 
•14.1 
■20.0 
■27;3 
■35.2 
■44.1 
•53.1 
■56.8 
■60.2 
•63.1 
•63.5 
■61.7 
■60.3 
■  57.8 
.55.6 
-53.1 
■49.6 
-47.5 


15.8 

13,2 

10.1 

5.2 

1.6 

•3.6 

-6,6 

-10.6 

-16.1 

-19.6 

-24.5 

-26.9 

-34.1 

-40.3 

-47,7 


.7 
2.1 
3.1 
3.5 

4.0 


5.5 

6.0 
7.1 
7.4 
7.9 
6.9 
10.4 
12.2 
13.1 
14.0 
11.9 
9.3 
6.6 
4,1 
2,1 
3,0 


44 

128 

578 

1/046 

1/537 

2/053 

2,590 

3/166 

3,770 

4,424 

5/110 

5/669 

6/674 

7/575 

6/560 

9/664 

10,922 

12,396 

13/246 

14/206 

15/319 

16/659 

16/006 

16/623 

19/775 

20/915 

22,332 

24,167 

25/376 

26/651 

28/771 

31,504 

33,973 


21.8 
22.3 

22.0 
19.7 
17.0 
14.0 
10.9 


-7.0 
-12.1 
-l7.9 
-24.7 
-32.9 
-42.2 
-52,9 
-57,6 
-62,9 
-67,2 
-66,1 
-65,5 
-63,2 
-61.0 
-56.0 
-54.6 
-51.0 
-49.2 
-46.9 
•44.4 
-39.3 
-36,6 


21.3 
18.6 
15. 

11. 
7.5 
3.0 
-1.' 
.),,, 
-10.6 
-14.8 
-21,3 
-27,1 
-33.2 
-36.0 


2.1 
2.2 
2.3 
2.6 

3.0 
1.9 
1.9 
1.9 


5.0 
2.9 
1.5 

5.4 


11.9 
14.6 
16.6 
17.4 
18.1 
16.7 
22.4 
26,9 


1/31! 

10! 

542 

1/OU 

1/49; 

2/0i: 

2/563 

3,147 

3,756 

4/414 

5/101 

5/655 

6/657 

7/55C 

8,524 

9,617 

10,867 

12,340 

13/195 

14,160 

15/276 

16/636 

16/006 

16/635 

19,801 

20,955 

22,3 

24/245 

25/436 

26,911 

26/626 

31/594 

34/055 


20,4 
19,3 
15.6 
11.6 
7.0 
1.9 
-3.7 
-8.5 
-13.8 
-20.1 
-27,2 
-35.0 
-43.4 
-52.1 
-57.0 
-61.8 
-65.0 
-65.1 
-62,4 
-60.6 
-56.0 
•56.0 
-53,5 
-50.7 
-48.7 
■46.9 
-44.2 
-36,7 
•35.1 


-6,4 
-9,1 
-11.7 
-13.5 
-17 
-25,1 
-30,6 
-36,6 
-42.2 
-49.3 


1.3 

3,0 
6,0 
9,1 
11,1 
11,1 
10,4 
11.3 
13.5 
15.6 
19.7 
23.1 
25.1 
23.3 
21.4 
16,1 
7,4 
3.5 
2.3 
3.1 
5.1 
7,9 
9,4 
10,4 
11.3 
13.4 
14,0 


VAKUTAT/  ALASKA 
1007  M6 


VUMA/  ARIZ, 
990  BB 


SURFACE 
1000 
950 
900 
650 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
230 
200 
175 
150 
125 
100 
80 
70 
60 
50 


1/4B7 
72 
519 

1/001 

1/502 

2/028 

2/561 

3/170 

3/765 

4,445 

5,140 

5,697 

6/710 

7/6U 

6/602 

9/713 

10/960 

12,463 

13/316 

14/272 

15/369 

16/687 

16/013 

16/621 

19/767 

20/901 

22/311 

24/154 

25/334 

26/794 

28/698 

31/427 

33/852 


21, 
17,6 
13,5 
6,5 
3.4 
•  1.8 
-6,6 
'11.3 
'16,6 
'23.2 
'31. 
'41,0 
.51.9 
'58,2 
'64,6 
■70,6 
■71,5 
■67,9 
■65,3 
■62,3 
■59,2 
■96, 
■52, 
■91, 


■40, 
■37,1 


'43,1 
'92,0 


6,1 
6,7 
7.1 
6,7 
5.9 


09 

ll.l 

09 

12.9 

09 

15.0 

09 

15.4 

09 

19.6 

09 

16.9 

09 

21.7 

12 

72 

495 

943 

1/409 

1/696 

2/411 

2/959 

3,537 

4,155 

4/eii 

5/525 

6/269 
7/139 
8/066 
9/106 
10/306 
U/774 
12/657 
13/678 
14/865 
16/362 
17/636 
18,718 
19,737 
20,941 
22,417 
24,322 
25,532 
27,020 
26/960 
31,744 
34,270 


6.4 

8.7 
6.0 
3.1 
.7 
-2,3 
-5.4 
-6.6 
-12.2 
-16.4 
-20.9 
•26.3 
•32.4 
•39.3 
•46.4 
-49.4 
-47.5 
-47,0 
-47.0 
•47.0 
•47.7 
-47.5 
•47.6 
•47.6 
•47.4 
•47.3 
•46.7 
■46.1 
■44.9 
■42.4 
■37.8 
■32.4 


6,2 

4,5 

1,5 

-,9 

-4,1 

-7.4 

-12.1 


6.3 
6.9 
6.3 
10.3 
10.2 
9.1 
6.4 
6.6 
5.1 
3.6 
2.9 
2.2 
1.5 


14 

94 

539 

1,016 

1/509 

2/026 

2/567 

3/147 

3/756 

4/410 

5/100 

5/361 

6/675 

7/579 

8,S7l 

9/683 

10/948 

12/422 

13,264 

14,205 

15,277 

16,565 

17,875 

18,673 

19,610 

20,736 

22,131 

23,957 

25,131 

26,565 

28,491 

31,207 

33,621 

35/937 


28.1 
26.8 
23.2 

20 
17 

15.0 
12.2 
9.3 
5.9 
2.2 
-1.7 
-5.7 
-10 
■  15.9 
■22 
■31.0 
■41,2 
■94,0 
■61,1 
-68,6 
■75.4 


-70.1 
•  67.6 
-63.9 
-61.1 
-58.3 
-54.4 
-92.0 
-49,0 
-46,1 
-42,7 
•36.9 
-37.2 


22.4 
18.5 
14.7 


-16.8 
-22,4 
-29,1 


7,0 
6,7 
6.6 

9.7 


10.0 
10.3 
9.6 
6.9 
10.2 
11.5 
10.7 
12.8 
12.3 
17.0 
27.9 


1/198 

73 

519 

996 

1/490 

2/020 

2/574 

3/164 

3/760 

4/436 

5/132 

5/868 

6/699 

7/598 

8/584 

9/669 

10/950 

12/430 

13/263 

14/243 

15/346 

16/660 

18/024 

18/840 

19/797 

20,942 

22,360 

24,212 

25/399 

26/8V1 

26/797 


25.4 
22.6 
16.7 
13.8 
6.4 
3.0 
-1.9 
-7,1 
-11.4 
-17.6 
-24.4 
.32.4 
-41.5 
•52.0 
-57,6 
■63.4 

■  68,8 
■69.0 
■65,7 
■62,9 

■  99,9 
■57.5 
■94,9 
■51,7 
•  49,9 
•47.7 
•45.8 


5,8 
3 


■14.1 
■20.9 
■26.6 


6.2 
8,3 
10.3 
12.3 
13.9 
13.9 
13,2 
10,5 
4,1 
2,4 
4.0 
6,2 

e,B 

10.6 
11,9 
12,4 
14,9 


131 

37 

494 

982 

1/486 

2,016 

2/566 

3,161 

3/773 

4/434 

5/126 

5/866 

6/696 

7/602 

6/592 

9/700 

10/964 

12/4*2 

13/296 

14/294 

15/355 

16/695 


30,9      16,4    11 


22,0 

17,6 

12,9 

8,0 

2,9 

•1,8 

-6,0 

■10,7 

■  16.7 

■23.6 

■31.7 

■41,1 

■92,4 

■96,8 

•69.3 

•70.4 

•71.5 


14.7 

11.6 

9.6 

7.3 

4.7 

1.6 

•  2.4 

-6.7 

-U.6 

-17.7 

-24.9 

-32.0 

-36.8 


1.5 
2.2 
2,6 
2,6 
2,5 
1,9 
2,1 
1,9 
1,4 
1,9 
l.B 
1,0 
,5 
2,9 
5,2 

e.n 

6,2 
6,9 
2,9 


Note:  All  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatureswarmer  than  -40"C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.  e.,  eftvation  angles  less  than 
6*  above  the  horizon,   or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  valuesare  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basts  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygrtstors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawin- 
sondes were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

■t-    Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

T  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 

Tabulated  In  langleys  per  minute  on  a  surface  nomal  to  the  direction  of  the  sun. 


AUGUST   1969 


Sun'a  lenith  diatance 


78.r      7s.r      7o.r      eo.o' 


eo.o"      7o.r      75.r      ib.t 


ALBUQUERQUE,  N.  HEX. 


.86 
.64 
.76 
.87 


.71 
.77 
.76 

.81 
(.75) 
.69 
.83 
.61 
.79 


3.78 
.81 
.81 
.80 
.87 
.78 
.97 
.75 
.80 
.96 


.81 
.88 
.85 

.92 

(.85) 

.79 

.91 

.89 


0.91 
.93 


.97 

.93 

1.07 

.91 

1.05 

1.00 

.95 

1.01 

.98 

1.03 

(.95) 

.92 

1.03 


1.09 
1.09 
1.08 


1.18 
1.08 


1.04 
1.16 


1.14 
1.13 


1.31 
1.32 
1.30 


1.35 
1.41 


1.42 
1.38 
1.35 

1.31 
1.34 


1.34 
1.25 
1.33 


1.07 
1.12 

1.11 


1.19 
1.13 

1.13 

(1.13) 

(1.07) 
1.09 

1.12 
1.02 


(.90) 


.69 
.80 
.74 


0.63 
.74 
.64 


TUCSON,    ARIZ. 


.49 
.52 


.55 

.63 

.62 

.73 

.59 

.70 

.75 

.84 

.66 

.80 

.65 

.74 

.65 

.75 

.68 

.76 

.70 

.78 

.67 

.76 

.» 

.68 

.76 

.85 

.57 

.66 

.60 

.72 

.50 

.57 

_.. 

— _— — 

.54 

.65 

.61 

.72 

.86 
.94 


.89 
.99 


1.10 
1.03 

.96 
1.03 
1.05 
1.06 
1.04 

.97 
1.13 


1.26 
1.24 
1.29 

1.28 
1.26 
1.29 
1.26 
1.27 
1.18 
1.31 
1.27 
1.15 
1.20 
1.15 
1.14 
1.18 
1.17 
1.26 


0.76 
.62 


0.64 
.54 


Sun'a  zenith  diatance 


78.r      75.r       70.7'      eo.cr 


P.M. 


60.0'    70.r    7S.r    78.7* 


MADISON,  WIS. 


Aug. 

14 

21 

22 

23 

25 

26 

29 


Aver- 


.70 
.35 
.37 


M  0.69 
S  .93 
M  .85 
H  .82 
I  .44 
I   .48 


0.88 

1.08 

1.02 

.95 

.57 

.61 


1.09 
1.19 
1.16 
1.11 
.75 
.81 


S  1.31 
S  1.34 
S  1.28 
S  1.23 


1.11 

1.03 

.82 


S  0.92 
S  1.00 
S  .93 
S  .83 
M   .58 

HI  .44 


S  0.80 
S  .88 
S  .78 
S  .72 
M   .45 

HI  .32 


S  0.62 
S  .79 
S   .68 


BLUE  HILL  OBS. ,  MASS. 


Aug. 

11 

12 

13 

14 

18 

20 

21 

22 

23 

24 

25 

26 

27 

Aver- 
ages 


0.50 
.33 
.53 
.29 
.48 
.88 
.82 
.87 
.67 

.58 


0.77 

.67 

.79 

.54 

.72 

1.10 

1.05 

1.07 

.91 

.86 

.85 

1.02 


1.21 
1.18 
1.07 


1.36 
1.33 

1.27 
1.14 
1.25 
1.22 
1.29 


1.96    2.94     3.92 


.70 
.79 


1.00 

.93 

1.02 


.77 
.47 
.59 
.99 
1.03 

.78 
.73 
.82 


.60 
.32 
.48 
.87 
.91 

.69 
.61 
.66 


.50 
.21 
.41 


.58 
.52 
.55 


OMAHA,  NEBR. 


Aug. 
3 

8 

9 

10 

11 

12 

14 

17 

23 

25 

29 

Aver- 
ages 


MS  .71 
F   .51 


HS  .75 
HS  .84 
F   .57 

F  .36 
HS  .66 


HS0.93 

HS  .89 

HS  .86 
HS  .97 


F   .54 
HS  .80 


1.91 


HS1.29 
HS1.21 
HS1.21 
HS1.22 


HS1.04 
HSl.Ol 
HS1.02 


HS  .79 
HS  .92 


HS  .64 
HS  .70 


HS  Slight  haze 

HM  Moderate  haze 

HI  Intense  haze 

GF  Ground  fog 

(  )  Clouds  present 


HM1.08 

HSl.Ol 

HS1.07 

HS1.03 
HSl.ll 
HM  .93 

HI  .69 
HSl.OO 


Fog 

Slight   haze  -   Indeterminable 

Moderate   haze  -    Indeterminable 

Intense  haze  -   indeterminable 

Values   corresponding   to   true   solar   noon 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.      An  explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station  listed  Above  appears 


in  the  February  1957  issue.    Vol.    8.   No,    2,   page  63,   of  this  publication. 
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Chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  August. 


B.    Temperature  Departure  from  30  -  Year  Mean  (T  1931-60),  August  1969. 
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Chart  VI.  A.    Percentage  of  Possible  Sunshine,  August  1969. 
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B.    Percentage  of  Mean  Monthly  Sunshine,  August  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total   number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 


chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  August  1969. 
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B.    Percentage  of  Mean  Daily  Solar  Radiation,  August  1969. 


:-'00 


A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.    '  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  19.36. 


«  s 


s                                 is                          k                        a                       S3                        fc 

■.'."                ■..■■"  r.           .       ■                    ■"                              ..^.                  .               '^                                            "v. 

•■  X  ••  •   •     .                      •    •    •      "   -N^  ■.  •      ■ 

S           .                                          ■....,•■           •.  ■        ■      ■                        ■      ■          '.    ■             •                  ■       .     ■      X       _     ■ 

■     .i".                  "           .                                           1                  .                              ■               '                                                          •                                                                                                                 "            *             •                                               •             -                      '      Pi   ■ 

■*y"^     *""-■"'"'— ^             '•'■-■          *-£>     •.'■'•''.'''.■.*•*■'•-         \ 

«t      ^"^^^^^          ^    '  ■  '           /»                                  •       .  ' .  '            .       *    .     /    \    ' 

/    ^*~^^'""'*-***xx'  ^^S4*     ■                   •^                                  '                               •   '                          *'\        / 

•/                       "^        ^"^""V^       •Pv^                >^            y^                                      '       ■       *                     •       .       .                     .      *        .                     .                       \           C        ■ 

i^^^X'-P^v^^^cgT        Nr^W'S^:;:^^^^^— — — --^^           ■             •  '    '            '                 .   •     ■  ^ 

_y''^7^      '  jr'^^y^        ■^•^^°  ■  .    *«^       X      ^^  '^^V?'                  ■      "      ■      -A                 '              "'■           .     '       ■     '      f                            r^      \i 

^  ^'^''y^>^->^^^^^^                       a' '■•'■■■■■       •■*'•'/     ■  '*' 

"C^ y      \j,.-;ci>^^                                                   >  /^j^'  Ac  ' 

^i^^^^^M^^^'^    \        ^^"N^  \\^aV  ^   /  "h  z"""^'^-  •           /  ■ 

yif^"                  X^           \          \                             \\    \       ji       V  ^   ^     ''           \  \                           '    ' 

''  AyxlxM^^w-  /ISa^^'^'^'^^' ''*-^^ 

KL->A  ■■•      .'' 

^4: 

MJ^\^^~  r'V^  /'    [_  \     y           ^_ 

X        /                          \  J 

^-^^^y~y\     v    ^-A~~T" — A      y  ^ 

K  f^r^y^-----^    \       <Jxr-A^^~^\_    /^[C^.  .\^^% 

o*Jl>^                                      j^   ^*?  rx'      i£V    V  °      ^***^              """^"^^    /                               z'     ■         ■             '         '        . 

/     V-<^                /I    >  ^'o*^^^?/>!^^ 

y^'   j        y~\     ■        ■    ■  ■  ■  ■         ■     ■     / 

i "" 

*               t     /                                 ivy''       vA— / '       ^^mf^ 

o 

y' ■'. ■  •■     A    .■••'.■ 

*.•■■■/    .•■■■;',    ^ 

/ 

< 

O    _J 

,^iT\^wa    1^         «_->---^RF^     '           ■      .      .     y     .                   X"          •      ■    . 

.     ■    .                    /I 

R    j,9^  yy\ y 'jac^  t    ■'■'■'           \  ■       •'■.''*'   ■  •  ■     -^ 

^y 

^ 

'^ 

^ 

°5-^ 

wy  ■   ■ '  \\Ly^-  ■       Pi             "  ■  •  •  .  ;i  ■  •jX  ■.''             •'.     Ti.r 

,^ 

^^ 

^ 

ii    ' 

■  TC                   -  'CwX                                   y  *                                            "      *       •                  '  7*                                     -            ,       ■            •             /" 

^y^ 

< 

fyy/^°-  ■.■.•■'/.    X  •  ■ '  ■  ■   .  ■ .  •  /  '    •  ■ .  ■  ■  "^  ■  • '  • . ' 

--^ 

^ 

^ 

o  > 

^,/S,-0^^y'      -rt'           ,•',*.'           X           /           ■                                                   '■•■;(.....)'■*,. 

^ 

^^ 

^"^^ 

< 

"^T/    X  (7       ■  ■    •            /                 ■'       ■    •            '    '  •             '  •    ■       .    •        '       '     ' 

'' 

-"""^ 

^ 

lis 

7     /    y^.                         •  '   '       ^        '        /                          >'■*.                           •'.           *.*              ..                  •                        •*              -<' 

^  ^ 

^^ 

-^"""'^ 

_j 

//•*"                              ^-^               /                                              ■       ■.■'^•.'.■.^           '.'.■.        X- 

^^ 

. 

§!-^ 

V                -v-        .•'.••'./    .        '<.•■.•          .       •          ■                "   .  '    . 

^-^ 

< 

*^        ■  ■ .  ■  Xy^   .   .  ■  .  ■  X  .  ■ "  ■ ' .                                   ■ .  ' 

. 



e  - 

3 

< 

V        .  y^Vy  .-^  .•:•;.'■•■■.'."•■.••' .'.'■'•■/' .  .     ■  - 



— 

8== 

"  u. 
0 

>                x'       /                          ^                              ■.'X..''                      ...                      •■■           k" 

a<  -1 

+                       ^       /           .                                    '     •                   .     .  ■      •      X     •       .      .      .     X      .      ■      ■      ■ 

•?                                          ?)                                S                             fi                           S                           «: 

1   ». 


—  -u 
X   c 


»    o 
a;  j3 


S  .2 


._    5  £ 


<k3   i! 


o  -T    to 

-  *    c 

=  s  ■= 

O  c     « 

:5  ¥  s 


4,  — 

— •    cn 


OP 


o 


z> 
D) 

< 

~o 
E 
o 

Z 

E 
o 


o 

> 
< 


ozoi— 


9l0l-i- 


Qi       W 


^v 


^-v 


-a 

c 


ac 

-a 
a 
qT 

D 
D 
(U 

a 

E 

I— 

c 
o 


0) 

X 
D 


o 


3 
O) 

< 


O 

o 
o 

CN 


to 

_D 

E 

o 
o 

CO 


> 

X 

k_ 

D 

_c 

U 


<]<]<  .| 


be 

c« 


s  > 


0)     o 
to     g 

.£  S 


(J  s 

°      e« 


08    — 
1)    ■< 


E 


E  5 


S  23 

o     .- 


£ 


be  -C 


E      M 

2   E 

o 
o. 
o 
<u 
be 


Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,  August  1969.  Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  August  1969.  Resultant  Winds. 
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Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  AH  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  In  general,  September  was  warm  and  dry  over  the 
West  and  North  Central  (except  wet  in  the  Far 
Northwest)  and  cool  over  the  East. 

2.  Rainfall  ranged  widely  in  the  East,  from  less  than 
1  inch  in  a  few  widely  separated  spots  to  over  8 
inches  in  much  of  Florida.  A  few  monthly  totals 
approached  20  inches.  Wewahitchka,  Fla.,  received 
22.21  inches. 

TEMPERATURE.--September  continued  the  warm- 
weather  pattern  over  much  of  the  western  United  States. 
Bakersfield,  Calif.,  Casper,  Wyo.,  and  Salt  Lake  City, 
Utah,  recorded  the  highest  average  temperatures  for 
any  September  of  record  and  at  Bismarck,  N.  Dak., 
September  1969  was  the  warmest  September  since  1952. 
Red  Bluff,  Calif.,  reported  that  a  stretch  of  77  con- 
secutive days  with  maximum  temperatures  90°  or 
higher  ended  on  September  13  and  Sacramento,  Calif., 
registered  90°  or  higher  on  18  days  in  September, 
the  greatest  number  in  35  years. 

Temperatures  over  parts  of  the  Great  Basin  averaged 
3°  to  6°  above  normal.  Over  the  West,  the  warm 
Weather  prevailed  throughout  most  of  the  month.  The 
main  exceptions  were  the  1st  week  when  the  Far  North- 
west was  slightly  cooler  than  most  Septembers  and  the 
3d  week  when  the  Pacific  States  were  relatively  cool. 
Temperatures  in  the  southwestern  deserts  climbed  to 
110°  or  higher  early  in  September.  Thermal,  Calif., 
registered  114°  on  the  2d.  At  the  other  extreme, 
subfreezing  temperatures  occurred  in  the  higher  valleys 
in  the  northern  and  central  Rocky  Mountains.  Big 
Piney,  Wyo.,  registered  17°  on  September  5.  Southerly 
winds  on  the  west  side  of  a  High  carried  warm  moist 
air  to  the  central  and  southern  Rockies  in  the  2d 
week  of  September.  The  Far  West  cooled  in  the  3d 
week  but  warmed  in  the  last  week  of  the  month. 

Most  of  the  East  averaged  cooler  than  normal.  Temper- 
atures over  the  southern  Appalachians  averaged  2°  to 
6°  below  normal.  The  East  was  warm  the  1st  week, 
but  cool  weather  persisted  the  rest  of  the  month  except 
for  some  warming  along  the  Gulf  coast  after  mid- 
month.  A  series  of  fronts  kept  most  of  the  East  sup- 
plied with  cool,  fresh,  dry  air  in  the  last  half  of  the 
month. 

PRECIPITATION.--Showers    and   thunderstorms  cov- 


ered the  southeastern  half  of  the  United  States  in  connec- 
tion with  a  cold  front  that  stretched  from  the  Northeast  to 
the  Texas  Panhandle  and  in  the  hot,  humid  air  southeast 
of  the  front.  Storm  totals  ranged  widely  from  a  fraction 
of  an  inch  to  about  4  inches,  with  a  few  totals  approaching 
6  inches.  On  September  3,  a  6-inch  rain,  the  largest 
1-day  total  in  the  last  quarter  century,  at  New  York 
City  caused  local  flooding  from  Staten  Island  toYonkers, 
The  water  flooded  basements,  highways,  expressways, 
and  low-lying  areas.  The  high  water  hampered  subway 
and  rail  traffic  in  the  metropolitan  area,  and  the 
reduced  visibility  during  the  rains  halted  air  traffic 
at  the  major  terminals. 

The  almost-daily  showers  continued  along  the  Atlantic 
coast  into  the  2d  week  of  September.  Hurricane  Gerda, 
moving  northeastward  off  the  northern  Atlantic  coast, 
dumped  up  to  4  inches  along  the  coastal  portions  of 
New  England,  causing  considerable  washing  and  flooding 
in  some  areas. 

Generous  showers  continued  over  parts  of  Texas 
through  the  first  3  weeks  of  September.  Heavy  downpours 
on  the  afternoon  and  evening  of  September  1  caused 
flooding  and  washing  of  highways  in  the  El  Paso  area. 
Torrential  rains  on  the  18th  inundated  streets  and 
flooded  about  400  homes  and  apartments  in  southwest 
Lubbock.  Shortly  after  midmonth,  heavy  showers  caused 
flash  floods  along  some  streams  in  Kansas,  Oklahoma, 
Missouri,  and  Illinois. 

Torrential  rains  from  September  20  to  23  in  north- 
western Florida  flooded  low-lying  areas  and  damaged 
roads  and  bridges.  Crop  damage  was  estimated  at 
over  $1/2  million  and  damage  to  real  and  personal 
property  was  judged  to  exceed  $2  million. 

Pacific  storms  moved  into  the  Far  Northwest  about 
mid-September,  with  the  cloudy,  rainy  weather  con- 
tinuing to  the  end  of  the  month  with  a  few  monthly 
totals  exceeding  10  inches.  Seattle,  Wash,,  received 
5  1/2  inches  in  the  month,  setting  a  new  record  for 
September.  Salem,  Ore,,  also  set  a  new  record  with 
3,58  inches,  A  station  northeast  of  Aberdeen,  Wash,, 
received  14.81  inches  for  a  monthly  total. 

Many  areas  in  the  West  were  quite  dry.  One  dry  area, 
extending  from  California  to  the  northern  Great  Plains, 
received  less  than  1  inch  of  rain.  Most  of  California  and 
Nevada  received  less  than  50%  of  their  normal  rainfall 
in  the  3-month  period,  July  to  September. 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 
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Temperature 

Precipitation 

Monthly  extremee 

Monthly  extzemes 

STATE 

Station 

1 

M 

2 

1 

Station 

1 

i 

1 

SUtion 

Greatest 

Station 

Least 

°F 

'F 

In. 

In. 

Alabama 

Fayette 

99 

7 

Valley  Head 

40 

11+ 

Andalusia  INW 

13.67 

Fort  Morgan 

0.20 

Alaska 

West  Fork 

78 

2 

Chandalar  Lake 

4 

25 

Little  Port  Walter 

25.48 

Goose  Bay  Nike  Site 

.00 

Arizona 

2  Stations 

115 

11+ 

2  Stations 

29 

25+ 

Tempo  Citrus  Exp  Sta 

5.70 

5  Stations 

.00 

Arkansas 

Texarkana  FAA  AP 

99 

6 

Calico  Rock 

39 

25 

Salem 

4.71 

Eudora 

.17 

California 

2  Stations 

lis 

3+ 

2  Stations 

20 

22+ 

Fort  Dick 

4.45 

159  Stations 

.00 

Colorado 

3  Stations 

97 

6+ 

Fraser 

18 

29+ 

Eads 

5.71 

Julesburg 

.00 

Connecticut 

2  Stations 

93 

2+ 

Coventry 

30 

22+ 

West  Thompson  Dam 

6.87 

Wigwam  Reservoir 

2.59 

Delaware 

do 

91 

2+ 

Mil ford  2WSW 

36 

30 

Dover 

11.85 

Georgetown  5SW 

1.36 

Florida 

9  Stations 

96 

24+ 

De  Funlak  Springs 

48 

13 

Wewahitchka 

22.21 

Pensacola  FAA  AP 

3.09 

Georgia 

4  Stations 

95 

9+ 

Tallapoosa  2N 

41 

11 

La  Fayette 

14.20 

Swalnsboro 

1.39 

Hawaii 

Mauna  Kea  Beach  98 

94 

3 

Mauna  Loa  Slope  Obs. 

32 

16 

Mount  Waialeale  1047 

34.39 

7  Stations 

.00 

Idaho 

Rigglns  Ranger  Sta 

103 

1 

Grouse 

15 

15 

Sandpoint  Exp  Station 

3.44 

American  Falls  ISW 

.08 

Illinois 

Albion 

96 

1 

Mount  Carroll 

35 

28 

Pana 

10.25 

Golconda  Dam  51 

.41 

Indiana 

2  Stations 

94 

8+ 

Waterloo 

34 

29 

Hartford  City  4NW 

8.40 

Vevay 

.12 

Iowa 

do 

92 

30+ 

2  Stations 

32 

24+ 

Knoxville 

6.70 

Sanborn 

.33 

Kansas 

Oberlin 

100 

6 

Atwood 

38 

23 

Newton  2SW 

9.80 

2  Stations 

.00 

Kentucky 

Louisville 

94 

1 

Falmouth  5WNW 

33 

29 

Lloyd  Greenup  Dam 

4.79 

Georgetown  Water  Works 

.12 

Louisiana 

St  Franclsvllle  6SE 

99 

25 

2  Stations 

47 

30+ 

Woodworth  State  Forest 

7.87 

Sugartown 

.30 

Maine 

Saco 

95 

1 

Squa  Pan  Dam 

24 

21 

Bridgewater 

7.48 

South  Andover 

2.06 

Maryland 

3  Stations 

94 

1 

3  Stations 

33 

29+ 

Aberdeen  Phillips  Fid 

10.49 

Hancock  Fruit  lab 

1.11 

Massachusetts 

8  Stations 

95 

2+ 

Chester  2 

27 

20 

Northbridge  2 

9.24 

Adams 

1.93 

Michigan 

Mount  Clemens  AFB 

93 

1 

Vanderbilt  Trout  Sta 

26 

20+ 

Maple  City 

5.74 

Hastings  Fisheries 

.21 

Minnesota 

Beardsley 

98 

14 

4  Stations 

24 

30+ 

Babbitt  2SE 

5.73 

Beardsley 

.21 

Mississippi 

Pelahatchle 

99 

15 

2  Stations 

42 

30+ 

Calhoun  City 

6.45 

Rockport 

.29 

Missouri 

Ozark  Beach 

96 

7 

do 

35 

25+ 

Chillicothe  Radio  KCHI 

11.12 

Ozark  Beach 

.75 

Montana 

Loma  IWNW 

101 

2 

Wisdom 

12 

15 

Troy  18N 

3.92 

2  Stations 

.00 

Nebraska 

Benkelman 

99 

7 

Agate  3E 

27 

23 

Bert rand 

5.31 

do 

.00 

Nevada 

Sunrise  Manor  Las  Vegas 

110 

1 

Mountain  City  RS 

18 

4 

Searchlight 

1.15 

17  Stations 

.00 

New  Hampshire 

2  Stations 

95 

2+ 

Mount  Washington 

21 

30 

Milford 

4.97 

West  Rumney 

1.23 

New  Jersey 

do 

94 

2+ 

Sussex  ISE 

31 

30 

Cranford 

9.47 

Bass  River  St  Forest 

.61 

New  Mexico 

do 

98 

7+ 

Eagle  Nest 

25 

29 

Porter 

7.17 

Hatch 

.13 

New  York 

New  York  Laurel  Hill 

96 

1 

Gabriels 

27 

19 

NY  Westerleigh  Stat  Is 

8.82 

Elmira 

.57 

North  Carolina 

Chapel  Hill  2W 

95 

1 

Celo  2S 

29 

29 

Morganton 

10.68 

Kenansville 

1.47 

North  Dakota 

4  Stations 

98 

14+ 

2  Stations 

25 

30 

Cooperstown 

5.61 

Watauga  S  Dak  8N 

T 

Ohio 

2  Stations 

93 

1 

Lancaster  2NW 

28 

28 

Lima  Sewage  Plant 

7.61 

Lancaster  2NW 

.35 

Oklahoma 

4  Stations 

102 

7 

Grove  IE 

41 

24 

Frederick 

8.43 

Haskell 

.55 

Oregon 

2  Stations 

103 

8+ 

2  Stations 

14 

15+ 

Nehalem  9NE 

8.48 

3  Stations 

T 

Pennsylvania 

Phoenlxville  IE 

96 

7 

Coudersport  5N1V 

21 

19 

Hanover 

7.35 

Donora 

.02 

Puerto  Rico 

Areclbo  2ESE 

96 

30 

Barranquitas 

58 

8+ 

Rio  Blanco  Upper 

16.33 

3  Stations 

1.75 

Rhode  Island 

Providence  WBAP 

93 

1 

Kingston 

32 

22 

Woonsocket 

5.03 

Providence  WBAP 

3.09 

South  Carolina 

Andrews 

102 

16 

2  Stations 

43 

30 

Hogback  Mountain 

14.10 

Rimini 

.95 

South  Dakota 

3  Stations 

99 

14+ 

Ralph 

26 

23 

Pickstown 

3.73 

3  Stations 

.00 

Tennessee 

Newbern 

95 

8 

Mountain  City  No  2 

31 

29 

Ashwood 

6.65 

Waverly  4W 

.39 

Texas 

Candelaria 

103 

6 

Jaspar 

43 

30 

San  Benito 

11.09 

Catarina 

.00 

Utah 

Saint  George 

107 

1 

Soldier  Creek 

20 

23+ 

Cedar  Breaks  Nat  Mon 

2.41 

2  Stations 

.00 

Vermont 

Vernon 

95 

1 

2  Stations 

27 

20+ 

Wardsboro 

4.08 

Waterbury  INNE 

1.28 

Virginia 

Chase  City 

95 

7 

Burkes  Garden 

28 

29 

Newport  News  Press  Bid 

7.32 

Tangier  Island 

.55 

Washington 

Lower  Granite  Dam  Near 

101 

9 

Mount  Spokane  Summit 

20 

4 

Aberdeen  20NNE 

14.81 

Eltopla  7WNW 

.21 

West  Virginia 

Williamson 

96 

2 

2  Stations 

29 

30+ 

Hacker  Valley 

7.98 

New  Cumberland 

.42 

Wisconsin 

Burlington 

92 

1 

4  Stations 

25 

28+ 

Cashton  2S 

6.85 

Ellsworth 

T 

Wyoming 

Arvada  3N 

99 

3 

Lamar  Ranger  Station 

14 

16 

Snake  River 

2.36 

3  Stations 

.00 

+   And  also  on  an  earlier  date  or  dates, 

NOTE:   Dates  in  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown,   (See 
individual  Climatological  Data  for  times  of  observations). 
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22 

22 

6 

BISHOP 

2 

2 

42 

GREENSBORO 

30 

30 

33 

WASHINGTON 

BLUE  CANYON 

69 

76 

204 

MAINE 

RALEIGH 

45 

45 

21 

OLYMPIA 

183 

415 

337 

EUREKA  U 

247 

813 

785 

CARIBOU 

364 

559 

529 

WILMINGTON 

1 

1 

0 

QUILLAYUTE 

269 

715 

668 

FRESNO 

0 

0 

0 

PORTLAND 

179 

216 

260 

SEATTLE  TACOMA 

144 

242 

280 

LONG  BEACH 

0 

0 

12 

NORTH  DAKOTA 

SPOKANE 

192 

276 

2  02 

LOS  ANGELES 

3 

3 

71 

MARYLAND 

BISMARCK 

149 

158 

284 

STAMPEDE  PASS  R 

446 

1134 

967 

LOS  ANGELES  U 

0 

0 

6 

BALTIMORE 

26 

26 

48 

FARGO 

229 

259 

264 

WALLA  WALLA  U 

63 

59 

87 

HT  SHASTA  R 

124 

152 

162 

WILLISTON 

166 

201 

335 

YAKIMA 

147 

206 

156 

OAKLAND 

49 

194 

146 

MASSACHUSETTS 

RED  BLUFF 

0 

0 

0 

BLUE  HILL  Oas  R 

146 

162 

130 

OHIO 

WEST  VIRGINIA 

SACRAMENTO 

1 

1 

12 

BOSTON 

107 

112 

69 

AKRON 

133 

140 

106 

BECKLEY 

166 

170 

156 

SANDBERG  R 

33 

43 

30 

NANTUCKET 

100 

137 

127 

CINCINNATI  OBS 

61 

61 

54 

CHARLESTON 

95 

95 

63 

SAN  DIEGO 

0 

0 

21 

WORCESTER 

163 

197 

167 

CLEVELAND 

121 

129 

116 

ELKINS 

160 

168 

169 

SAN  FRANCISCO 

54 

210 

219 

COLUMBUS 

107 

109 

90 

HUNT INGTON 

72 

72 

63 

SAN  FRANCISCO  U 

132 

524 

468 

MICHIGAN 

DAYTON 

71 

72 

84 

PARKERSBURG  U 

71 

71 

60 

SANTA  MARIA 

71 

215 

288 

ALPENA 

260 

355 

446 

MANSFIELD 

89 

69 

146 

STOCKTON 

0 

0 

6 

DETROIT 

84 

65 

87 

TOLEDO 

126 

136 

133 

WISCONSIN 

DETROIT  M  WAYNE  CO 

93 

93 

122 

YOUNGSTOWN 

167 

197 

145 

GREEN  BAY 

223 

272 

2  52 

COLORADO 

FLINT 

143 

170 

165 

LA  CROSSE 

135 

141 

184 

ALAMOSA 

295 

329 

443 

GRAND  RAPIDS 

145 

150 

170 

OKLAHOMA 

MADISON 

202 

224 

239 

COLORADO  SPRINGS 

104 

113 

166 

HOUGHTON  LAKE 

250 

316 

382 

OKLAHOMA  CITY 

0 

0 

15 

MILWAUKEE 

143 

182 

264 

DENVER 

56 

56 

132 

LANSING 

119 

134 

166 

TULSA 

0 

0 

18 

GRAND  JUNCTION 

20 

20 

30 

MARQUETTE  U 

209 

323 

380 

WYOMING 

PUEBLO 

4 

4 

54 

MUSKEGON 

143 

149 

160 

OREGON 

CASPER 

71 

77 

214 

SAULT  STE  MARIE 

2  92 

439 

480 

ASTORIA 

226 

607 

486 

CHEYENNE 

113 

119 

260 

CONNECTICUT 

BURNS  u 

182 

249 

259 

LANDER 

64 

72 

229 

BRIDGEPORT 

92 

97 

66 

MINNESOTA 

EUGENE 

134 

195 

197 

SHERIDAN 

151 

177 

275 

HARTFORD 

116 

131 

105 

DULUTH 
INTERNATIONAL  FALLS 

256 
306 

377 
417 

510 
546 

HEACHAM 
MEDFORD 

282 
66 

556 

77 

496 
78 

DELAWARE 

MINNEAPOLIS 

131 

135 

242 

PENDLETON 

79 

90 

111 

WILMINGTON 

41 

41 

51 

ROCHESTER 
ST  CLOUD 

177 
182 

199 
206 

245 
300 

PORTLAND 
SALEM 

85 
137 

124 
252 

167 
179 

■  DIST.OF  COLUMBIA 

SEXTON  SUMMIT  R 

212 

474 

333 

WASH  NATL  AP 

IS 

16 

33 

MISSISSIPPI 
JACKSON 

0 

0 

0 

PENNSYLVANIA 

FLORIDA 

MERIDIAN 

1 

1 

0 

ALLENTOWN 

125 

133 

90 

APALACHICOLA  U 

0 

0 

0 

ERIE 

169 

209 

127 

DAYTONA  BEACH 

0 

0 

0 

MISSOURI 

HARRISBURG 

69 

89 

63 

-  , 

FORT  MYERS 

0 

0 

0 

COLUMBIA 

25 

25 

54 

PHILADELPHIA 

54 

54 

60 

JACKSONVILLE 

0 

0 

0 

KANSAS  CITY 

3 

3 

39 

PITTSBURGH 

127 

135 

114 

KEY  WEST 

0 

0 

0 

ST  JOSEPH 

5 

5 

66 

PITTSBURGH  U 

84 

84 

80 

LAKELAND  U 

0 

0 

0 

ST  LOUIS 

27 

27 

60 

SCRANTON 

134 

166 

161 

MIAMI 

0 

0 

0 

SPRINGFIELD 

20 

20 

45 

WILLIAMSPORT 

106 

113 

120 

ORLANDO 

0 

0 

0 

TALLAHASSEE 

0 

0 

0 

MONTANA 

RHODE  ISLAND 

TAMPA 

0 

0 

0 

BILLINGS 

116 

137 

207 

BLOCK  ISLAND 

74 

82 

94 

WEST  PALM  BEACH 

0 

0 

0 

GLASGOW 
GREAT  FALLS 

150 
172 

196 
207 

348 
339 

PROVIDENCE 

119 

126 

112 

GEORGIA 

HAVRE 

159 

200 

387 

SOUTH  CAROLINA 

ATHENS 

13 

13 

12 

HELENA 

219 

268 

384 

CHARLESTON 

1 

1 

0 

ATLANTA 

13 

13 

18 

KALISPELL 

290 

501 

470 

CHARLESTON  U 

0 

0 

0 

AUGUSTA 

3 

3 

0 

MILES  CITY 

69 

69 

186 

COLUMBIA 

2 

2 

0 

COLUMBUS 

0 

0 

0 

MISSOULA 

262 

377 

411 

GNVLE-SPARTANBURG 

19 

19 

9 

MACON 

6 

6 

0 

ROME 

10 

10 

24 

SOUTH  DAKOTA 

SAVANNAH 

0 

0 

0 

ABERDEEN 
HURON 
RAPID  CITY 

126 
116 

62 

137 
124 
62 

2  39 
186 
199 

SIOUX  FALLS 

117 

121 

212 

Data  fron  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Baae  65°F.) 


SEPTEMBER  1969 


Ouient 

Cunent 

CunenI 

Cuirent 

season 

A 

season 

1 

season 

season 

1 

1 

1 

1 

1 

^  o 

^  § 

b,  s 

State  and  station 

b  a 

1  a 

State  and  station 

&  a 

Jl 

State  and  station 

^  ^ 

State  and  station 

&  ^ 

g  a 

■3 
a 

ii 

1 

11 

1 

il 

1 

u 

Jl 

o 

a 

?■§ 

I-& 

o 

e 

?^ 

|-& 

o 

a 

i"! 

I-& 

o 

S 

:?-& 

^■8 

O  3 

■c  0 

.2^ 

^1 

1 

o  a 

U 

g  I 

1 

o  a 

II 

n 

1 

O  3 

n 

ALABAMA 

HAWAII 

NEBRASKA 

RHODE  ISLAND 

BIRMINGHAM 

188 

1648 

HILO 

306 

2537 

GRAND  ISLAND 

100 

1013 

BLOCK  ISLAND 

60 

465 

HUnTSVI LLE 

188 

1839 

HONOLULU 

517 

3338 

LINCOLN  U 

130 

1228 

PROVIDENCE 

94 

752 

MOBILE 

380 

2435 

KAHULUI 

398 

2891 

NORFOLK 

63 

862 

MONTGOMERY 

258 

1970 

LI  HUE 

441 

2704 

NORTH  PLATTE 
OMAHA 

76 
113 

730 
1113 

SOUTH  CAROLINA 
CHARLESTON 

268 

1894 

ALASKA 

IDAHO 

SCOTTSBLUFF 

88 

816 

CHARLESTON  U 

296 

2067 

Anchorage 

0 

8 

BOISE 

75 

735 

VALENl INE 

104 

889 

COLUMBIA 

242 

1887 

ANNETTE 

0 

56 

LEWISTON 

73 

765 

GNVLE-SPARTANBURG 

159 

1463 

BARROW 

0 

0 

pocatello 

25 

435 

NEVADA 

BARTER  ISLAND 

0 

0 

ELY 

7 

312 

SOUTH  DAKOTA 

BETHEL 

0 

2 

ILLINOIS 

LAS  VEGAS 

532 

3121 

ABERDEEN 

75 

575 

SETTLES 

0 

49 

CAIRO  U 

213 

1743 

RENO 

35 

385 

HURON 

56 

556 

BIG  DELTA 

0 

58 

CHICAGO  0  HARE 

92 

810 

WINNEMUCCA 

33 

456 

RAPID  CITY 

63 

600 

COLD  BAY 

0 

0 

CHICAGO  MIDWAY 

107 

966 

SIOUX  FALLS 

41 

bll 

FAIRBANKS 

0 

85 

MOLINE 

86 

890 

NEW  HAMPSHIRE 

6ULKANA 

0 

11 

PEORIA 

80 

863 

CONCORD 

44 

363 

TENNESSEE 

HOMER 

0 

0 

rockford 

66 

650 

MT  WASHINGTON  OBS 

0 

0 

BRISTOL 

93 

1032 

ILIAMNA 

0 

3 

SPRINGFIELD 

108 

1125 

CHATTANOOGA 

125 

1315 

JUNEAU 

0 

7 

NEW  JERSEY 

KNOXVILLE 

147 

1323 

KING  SALMON 

0 

0 

INDIANA 

ATLANTIC  CITY 

129 

92  7 

MEMPHIS 

243 

2029 

KOTZEBUE 

0 

0 

EVANSVILLE 

140 

128S 

ATLANTIC  CITY  U 

160 

1028 

NASHVILLE 

191 

1737 

MC  GRATH 

0 

9 

fort  WAYNE 

106 

866 

NEWARK 

131 

1152 

OAK  RIDGE  R 

135 

1342 

NOME 

0 

0 

INDIANAPOLIS 

95 

957 

TRENTON  U 

134 

1076 

ST.  PAUL  ISLAND 

0 

0 

South  bend 

73 

754 

TEXAS 

Shemya 

0 

0 

NEW  MEXICO 

ABILENE 

332 

2355 

SUMMIT 

0 

1 

IOWA 

ALBUQUERQUE 

158 

1474 

amarillo 

190 

1659 

talkeetna 

0 

12 

BURLINGTON 

80 

882 

CLAYTON 

61 

616 

AUSTIN 

450 

2650 

unalakleet 

0 

0 

OES  MOINES 

84 

969 

ROSWELL 

215 

1858 

BROWNSVILLE 

511 

3438 

yakutat 

0 

0 

DUBUQUE 
SIOUX  CITY 

54 
59 

611 
841 

NEW  YORK 

CORPUS  CHRIST  I 
DALLAS 

496 
413 

2931 
2754 

ARIZONA 

WATERLOO 

40 

56  3 

ALBANY 

68 

556 

DEL  RIO 

455 

3014 

FLAGSTAFF 

0 

113 

BINGHAMTON 

55 

384 

EL  PASO 

372 

2469 

PHOENU 

636 

3594 

KANSAS 

BUFFALO 

69 

562 

FORT  WORTH 

372 

2446 

TUCSON 

493 

2747 

CONCORDIA 

138 

1152 

J.F.  KENNEDY 

147 

1091 

GALVESTON  U 

493 

2693 

WINSLOW 

17A 

1399 

DODGE  CITY 

174 

1482 

NEW  YORK  U 

154 

1214 

HOUSTON 

402 

2589 

YUMA 

722 

3892 

goodlano 

TOPEKA 

127 
146 

974 
1201 

NEW  YORK  LA  GUARDIA 
ROCHESTER 

135 
92 

988 
639 

LUBBOCK 
MIDLAND 

165 
286 

1767 
2080 

ARKANSAS 

WICHITA 

214 

1513 

SYRACUSE 

102 

623 

PORT  ARTHUR 

406 

2563 

FORT  SMITH 

290 

1952 

SAN  ANGELO 

311 

2476 

LITTLE  ROCK 

2A3 

1891 

KENTUCKY 
COVINGTON 

116 

1131 

NORTH  CAROLINA 
ASHEVILLE 

92 

982 

SAN  ANTONIO 
VICTORIA 

448 
472 

2707 
2890 

CALIFORNIA 

LEXINGTON 

134 

1211 

CAPE  HATTERAS  R 

248 

1481 

WACO 

470 

2977 

BAICERSFIELD 

481 

2554 

LOUISVILLE 

127 

1258 

CHARLOTTE 

151 

1523 

WICHITA  FALLS 

32  0 

2354 

d I  SHOP 

141 

1093 

GREENSBORO 

145 

1458 

BLUE  CANYON 

76 

474 

LOUISIANA 

RALEIGH 

128 

1236 

UTAH 

EUREKA  U 

0 

0 

BATON  ROUGE 

375 

2434 

WILMINGTON 

225 

1684 

MILFORD 

89 

635 

FRESNO 

331 

1759 

LAKE  CHARLES 

373 

2322 

SALT  LAKE  CITY 

164 

1050 

LONG  BEACH 

199 

894 

NEW  ORLEANS 

360 

2278 

NORTH  DAKOTA 

wendover 

135 

1294 

LOS  ANGELES 

74 

466 

SHREVEPORI 

402 

2464 

BISMARCK 

60 

571 

LOS  ANGELES  U 

209 

1104 

FARGO 

59 

463 

VERMONT 

MT  SHASTA  R 

42 

314 

MAINE 

WILLISTON 

50 

464 

BURLINGTON 

36 

420 

OAKLAND 

24 

51 

CARIBOU 

4 

159 

RED  BLUFF 

375 

2046 

PORTLAND 

59 

447 

OHIO 

VIRGINIA 

SACRAMENTO 

278 

1293 

AKRON 

63 

621 

LYNCHBURG 

91 

1035 

SAnOBERG  r 

163 

869 

MARYLAND 

CINCINNATI  OBS 

108 

1139 

NORFOLK 

199 

1538 

SAN  DIEUO 

154 

594 

BALTIMORE 

169 

1336 

CLEVELAND 

84 

715 

RICHMOND 

147 

1324 

SAN  FRANCISCO 

26 

55 

COLUMBUS 

76 

782 

ROANOKE 

107 

1070 

SAN  FRANCISCO  U 

14 

21 

MASSACHUSETTS 

DAYTON 

lie 

923 

WALLOPS  ISLAND 

160 

1134 

SANTA  MARIA 

8 

24 

SLUE  HILL  OBS  R 

54 

563 

MANSFIELD 

91 

870 

STOCKTON 

304 

1475 

BOSTON 
NANTUCKET 

74 
56 

745 
360 

TOLEDO 
YOUNGSTOWN 

69 
67 

655 
516 

WASHINGTON 
OLYMPiA 

8 

85 

COLORADO 

WORCESTER 

44 

487 

QUILLAYUTE 

0 

21 

ALAMOSA 

U 

117 

OKLAHOMA 

SEATTLE  lACOMA 

28 

171 

COLORADO  SPRINGS 

18 

449 

MICHIGAN 

OKLAHOMA  CITY 

255 

1792 

SPOKANE 

40 

379 

DENVER 

46 

721 

Alpena 

24 

295 

TULSA 

307 

1985 

STAMPEDE  PASS  R 

4 

35 

GRAND  JUNCTION 

158 

1328 

DETROIT 

106 

753 

WALLA  .MLLA  U 

93 

eeu 

PUEBLO 

155 

1264 

DETROIT  M  WAYNE  CO 
FLINT 

91 
73 

737 
457 

OREGON 
ASTORIA 

0 

5 

YAKIMA 

37 

424 

CONNECTICUT 

GRAND  RAPIDS 

76 

589 

BURNS  U 

37 

331 

WESI  INDlti 

BRIDGEPORT 

96 

714 

HOUGHTON  LAKE 

24 

310 

EUGENE 

33 

214 

SAN  JUAN  P.P. 

493 

3976 

HARTFORD 

88 

720 

LANSING 
MARQUETTE  U 

101 
44 

658 
412 

MEACHAM 
MEDFORD 

21 

7U 

122 
662 

SWAN  ISLAND 

517 

457R 

DELAWARE 

MUSKEGON 

75 

564 

PENDLETON 

76 

719 

WEST  VIRGINIA 

WILMINGTON 

143 

1148 

SAULT  STE  MARIE 

24 

164 

PORTLAND 
SALEM 

43 
27 

297 
183 

BECKLEY 
CHARLESTON 

45 
75 

528 
1033 

DIST.OF  COLUMBIA 

MINNESOTA 

SEXTON  SUMMIT  R 

45 

186 

ELKINS 

45 

452 

WASH  NATl  AP 

160 

1540 

DULUTH 
INTERNATIONAL  FALLS 

16 
14 

242 
237 

PACIFIC  AREA 

HUNTINGTON 
PARKERSBURG  U 

115 
85 

1172 
1027 

FLORIDA 

MINNEAPOLIS 

77 

776 

JOHNSTON 

494 

3916 

APALACHICOLA  U 

384 

2318 

ROCHESTER 

36 

410 

KOROR  R 

495 

4611 

WISCONSIN 

DAYTONA  BEACH 

447 

2463 

iT  CLOUD 

48 

549 

KWAJALEIN 

528 

4740 

GREEN  BAY 

40 

400 

Fort  mylrs 

479 

2904 

MAJURO 

503 

4436 

LA  CROSSE 

74 

704 

JACKSONVILLE 

405 

2518 

MISSISSIPPI 

PAGO  PAGO 

419 

4164 

MADISON 

45 

449 

KEY  WESI 

547 

3632 

JACKSON 

312 

2127 

PONAPE  R 

450 

4193 

MILWAUKEE 

59 

444 

LAKELAND  U 

446 

2663 

MERIDIAN 

263 

1905 

TAGUAC  GUAM  R 

451 

3873 

MIAMI 

532 

3385 

TRUK  MOEN  ISLAND 

489 

4438 

WYOM I NG 

ORLANDO 

495 

2849 

MISSOURI 

WAKE 

568 

4393 

CASPER 

26 

491 

TALLAHASSEE 

370 

2326 

COLUMBIA 

152 

1319 

YAP  R 

460 

4345 

CHEYENNE 

9 

431 

TAMPA 

471 

2659 

KANSAS  CI lY 

216 

1482 

LANDER 

36 

538 

WEST  PALM  BEALH 

468 

2869 

iT  JOSEPH 

179 

1511 

PENNSYLVANIA 

SHERIDAN 

25 

355 

SI  LOUIS 

162 

1397 

ALLENTOWN 

88 

785 

GEORGIA 

SPRINGFIELD 

149 

1328 

ERIE 

76 

491 

ATHENS 

193 

1696 

HARRISBURG 

113 

1016 

ATLANTA 

197 

1612 

MONTANA 

PHILADELPHIA 

126 

1113 

AUGUSTA 

2US 

1762 

BILLINGS 

56 

541 

PITTSBURGH 

72 

693 

COLUMBUS 

257 

1942 

GLASGOW 

62 

463 

SCRANTON 

73 

626 

MACON 

227 

1866 

GREAT  FALLS 

67 

487 

WILLIAMSPORI 

90 

724 

ROME 

170 

929 

HAVRE 

45 

424 

SAVANNAH 

320 

2039 

HELENA 
KALI  SPELL 
MILES  CITY 

20 

17 
104 

345 

94 

822 

MISSOULA 

22 

220 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  Indicates  Rural,  sites. 


STORM  SUMMARY 


SEPTEMBER  1969 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*   HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

(« 

ALL  OTHER 

< 

< 

o 

Of 

^DAMAGE 

X 

< 

oc 

Wmage 

t 

< 

s 

3 
Z 

'damage 

< 

1 

'damage 

X 

i 

^DAMAGE 

''damage 

STATE 

°^  >- 
a.uj 

o 

U 

is 

a. 
g 

ot- 

§ 

•e. 

o 

u 

o 
u 

St 

o 

Mabama    » 

Maska    • 

Arizona 

0 

1 

5 

0 

0 

0 

0 

5 

Arkansas 

0 

1 

0 

0 

:alifornla 

1 

0 

4 

0 

0 

0 

3 

5 

Colorado   • 

Connecticut 

0 

0 

■1 

0 

)el  aware 

0 

0 

4 

0 

'lorida 

2 

1 

0 

3 

4 

2 

0 

■1 

0 

0 

0 

6 

6 

jeorgia 

1 

1 

0 

0 

? 

0 

0 

4 

0 

0 

0 

5 

S 

tiawaii    • 

Idaho 

0 

0 

5 

0 

0 

0 

? 

? 

Illinois 

2 

1 

0 

0 

5 

0 

0 

"5 

C 

[ndiana 

3 

2 

0 

0 

4 

0 

0 

3 

3 

0 

0 

3 

3 

0 

0 

5 

0 

Iowa 

1 

1 

0 

0 

4 

0 

0 

5 

6 

0 

0 

5 

5 

0 

0 

4 

0 

Kansas 

0 

0 

3 

4 

0 

0 

3 

0 

0 

0 

5 

0 

0 

0 

5 

4 

ientucky 

0 

0 

°5 

C 

0 

2 

°4 

C 

0 

1      4 

0 

Louisiana 

0 

0 

3 

0 

1 

2 

4 

3 

Haine 

0 

0 

3 

0 

0 

0 

3 

0 

0 

0 

3 

0 

Maryland 

0 

0 

4 

0 

0 

1 

3 

0 

1 

0 

4 

0 

Massachusetts 

0 

0 

3 

0 

0 

0 

4 

0 

0 

0 

4 

0 

dlchlgan 

0 

0 

3 

0 

1 

1 

3 

0 

Minnesota 

3 

1 

0 

0 

4 

0 

0 

0 

5 

0 

4 

5 

3 

0 

1 

5 

0 

Mississippi 

0 

0 

0 

? 

Missouri 

0 

0 

5 

5 

0 

0 

5 

0 

1 

Montana 

1 

ll         0 

0 

4 

1           1 

Nebraska 

0 

0 

4 

5 

0 

0 

4 

0 

3 

Ij    0 

0 

1 

Nevada    * 

Jew  Hampshire 

0 

0  1    0 

4 

0 

0 

3 

0 

1 

0 

0 

3 

0 

New  Jersey 

4 

i 

5 

Jew  Mexico 

0 

0 

4 

6 

0 

0 

3 

0 

1 

0      0 

0 

0 

0 

°5 

C 

New  York 

2 

4 

19      5 

.           i 

5 

Jorth  Carolina 

0 

0 

0 

4 

1 

1      4 

0 

\              '           ' 

0 

0 

4 

0 

North  Dakota 

0 

0 

0 

4 

i 

3hio 

0 

0 

4 

Dklahoma 

1 

1 

0 

0 

0 

0 

0 

? 

4 

0 

0 

5 

0 

3 

0      6 

0 

0 

1 

6 

5 

Oregon   * 

t 

*aciflc  Area 

1 

0 

0 

°5 

C 

Pennsylvania 

i    ■* 

2 

3 

Puerto  Rico 

0 

0 

4 

0 

Ihode    Island 

0 

0 

4 

0 

0 

0 

4 

0 

South  Carolina 

0 

2 

3 

0 

0 

0 

5 

0 

South  Dakota 

0 

0 

3 

4 

1 

0 

0 

0 

Tennessee 

0 

0 

? 

0 

0 

0  ■    4 

0 

0 

0 

4 

0 

rexas 

6 

4 

0 

0 

4 

0 

1 

0 

0 

0 

3|    3 

0 

0 

0 

4 

0 

Utah    • 

1 

Vermont 

0 

0 

2 

0 

0 

0 

4 

0 

U.    S.    Virgin    Is.    » 

Virginia 

0 

0 

4 

0 

Washington   • 

Best    Virginia 

0 

0 

3 

? 

0 

0 

4 

0 

0 

0 

5 

4 

Wisconsin 

1 

0 

5 

0 

0 

1 

4 

0 

Wyoming    * 

Includes  crop  damage 
Crop  damage 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows; 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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The  most  damaging  floods  during  September  occurred 
in  northwest  Florida.  Severe  flooding  occurred  in  Leon, 
Gadsden,  and  Liberty  Counties  with  damage  in  Gadsden 
County  estimated  at  $2.8  million.  The  Ochlockonee 
River  exceeded  or  equaled  the  Dec.  1964  flood. 

ATLANTIC  SLOPE  DRAINAGE 

Heavy  rains  in  central  New  Jersey  during  the  24-hour 
period  ending  at  7  a.m.  on  Sept.  4  caused  overflow  of 
small  headwater  streams  and  local  flooding  in  areas  of 
poor  drainage.  The  heaviest  rains  were  in  east-central 
New  Jersey  between  the  Raritan  and  Passaic  Rivers 
where  rainfall  amounts  ranged  from  4  to  5  inches. 
The  Millstone  River  at  Blackwells  Mills,  N.  J.,  crested 
0.8  foot  above  flood  stage  on  the  4th  and  receded  within 
its  banks  on  the  5th.  The  Assunpink  Creek  at  Trenton, 
N.  J.,  crested  0.5  foot  above  flood  stage  on  the  4th. 
Flooding  impeded  traffic  on  the  New  Jersey  turnpike 
between  Woodbridge  and  Carteret,  N.  J.,  where  police 
lowered  the  speed  limit  from  60  m.p.h.  to  45  m.p.h. 
Police  had  to  use  pumps  to  keep  the  roadway  free  be- 
tween Exit  14  at  Newark  Airport  and  Exit  15  at  Raymond 
Boulevard. 

Heavy  rain  on  the  17-20th  caused  minor  flooding  on 
the  lower  Cape  Fear  River  on  the  22-23d.  The  rainfall 
ranged  from  4  to  6  inches  in  the  middle  portion  of  the 
basin.  No  damages  were  reported. 

Rain  showers  during  the  first  week  in  the  month 
caused  a  4-foot  overflow  on  the  Broad  River  at  Blair, 
S.  C,  on  the  5-6th.  Damage  was  minor.  The  Coosa- 
whatchie  River  flooded  lowlands  and  swampland  from 
near  Hampton,  S.  C,  to  the  coast.  Highway  17  was 
flooded  and  closed  to  traffic  on  the  4-9th.  The  fill 
at  both  ends  of  the  bridge  near  Coosawhatchie  9  miles 
north  of  Ridgeland,  S.  C,  was  damaged. 

Flash  flooding  occurred  on  the  Reedy  River  at  Green- 
ville, S.  C,  on  the  19th.  Rainfall  totaled  4.36  inches  in 
Greenville  in  less  than  3  hours  from  1  a.m.  to  4  a.m. 
The  river  rose  rapidly  out  of  its  banks  and  occupants 
of  a  few  homes  had  to  be  evacuated  by  boat.  Con- 
siderable flooding  occurred  in  the  Berea  area  adjacent 
to  Greenville.  The  building  housing  the  Brookline  Car- 
pet, Inc.,  was  flooded  causing  over  $100,000  damage  to 
heavy  machinery  and  yarn.  The  Lumber  River  at 
Lumberton,  N.  C,  reached  flood  stage  on  the  25th 
and  continued  in  flood  the  remainder  of  the  month. 
Only  minor  damage  resulted  from  the  2.5-foot  over- 
flow. 

Light  flooding  occurred  on  the  Ogeechee  River  from 
the  vicinity  of  Dover,  Ga.,  downstream  during  the 
early  part  of  September.  It  is  estimated  that  flood 
stage  at  Eden,  Ga.,  was  not  exceeded  by  more  than 
1.5  ft.   Damage,  if  any,  was  light. 

Minor  flooding  occurred  on  the  Satilla  River  near 
Atkinson,  Ga.,  on  the  3d-7th.  No  damage  was  reported 
from  the  light  overflow. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rains  on  the  20th-23d  caused  minor  flooding 
on  the  Apalachicola  River  and  severe  flooding  on  the 
Ochlockonee  River  in  Florida.  The  heavy  rains  were 
associated  with  a  weak  tropical  depression  that  moved 
onto  the  northwest  Florida  coast  during  the  night  of 
the  20th-21st.  A  record  24-hour  rainfall  total  of  13.66 
inches  was  reported  at  Qulncy,  Fla.,  exceeding  the 
previous  record  of  12.93  Inches  established  in  1924. 
The  total  storm  rainfall  for  Qulncy  was  17.4  inches, 
and  for  Havana,  Fla.,  23.72  Inches. 


The  Ochlockonee  River  near  Havana,  Fla.,  equaled 
the  Dec.  1964  crest  of  30  feet  on  Sept.  22.  At  Bloxham, 
Fla.,  the  river  exceeded  the  1964  flood  by  about  5  feet. 
The  Little  River  near  Qulncy,  Fla.,  exceeded  the  1964 
flood  by  about  4  feet,  reaching  a  crest  of  24.6  ft.  on 
the  22d.  Severe  flooding  occurred  in  Leon,  Gadsen, 
and  Liberty  Counties  where  the  storm  rainfall  ranged 
from  10  to  23.5  Inches.  Many  secondary  roads  were 
under  water  in  low-lying  areas.  State  Road  20  and  US 
90  leading  west  from  Tallahassee  were  closed  early 
on  the  morning  of  the  22d.  The  estimated  flood  dam- 
age in  Gadsden  County  was  $2,8  million.  Damage  es- 
timates for  Leon  and  Liberty  Counties  and  the  Och- 
lockonee Basin  are  not  yet  available.  Flood  losses 
on  the  Apalachicola  River  near  Blountstown,  Fla., 
were  negligible  since  the  crest  was  less  than  0.5 
foot  above  flood  stage. 

MISSISSIPPI  SYSTEM 

Missouri  Basin.--The  record  flooding  which  developed 
in  the  headwaters  of  the  Little  Blue  River  near  De- 
weese,  Nebr.,  on  Aug.  31  receded  within  its  banks  on 
Sept.  2.  The  record  crest  of  17.07  ft.  on  Aug.  31  was 
1.1  ft.  higher  than  the  previous  record  crest  of  15.99 
ft.  on  May  22,  1965.  Downstream  at  Hebron,  Nebr., 
residents  reported  the  highest  water  levels  In  40  years. 
Extensive  overflow  occurred  near  Fairbury,  Nebr.,  on 
Sept.  3-4.  The  river  reached,  but  did  not  exceed, 
bankfull  stage  near  Hebron,  Kans.,  on  Sept.  4. 

There  were  two  periods  of  flooding  on  the  Grand 
River  In  Missouri.  The  first  rise  was  due  to  heavy 
rain  (3  inches  or  more)  on  the  night  of  the  6-7th.  The 
crests  ranged  from  2.5  to  4.2  ft.  above  flood  stage, 
except  less  than  1  foot  above  flood  stage  at  Gallatin, 
Mo.  The  second  rise  was  due  to  heavy  rain  on  the 
22d-23d.  Pattonsburg  and  Chillicothe,  Mo.,  reported 
over  4  inches  of  rain  during  that  period.  The  only 
flooding  reported  was  in  the  Chillicothe-Sumner,  Mo., 
reach. 

Moderate  to  heavy  rains  in  west-central  Missouri  on 
the  15- 16th  produced  local  flooding  on  the  Blackwater 
River  on  the  15th-21st  and  on  the  Lamine  River  at 
Clifton  City,  Mo.,  on  the  16- 18th.  The  crests  on  the 
Blackwater  River  at  Valley  City,  Mo.,  were  8  ft.  above 
flood  stage  on  the  17th  and  at  Blue  Lick,  Mo.,  2.6  ft. 
above  flood  stage.  The  Lamine  River  at  Clifton  City, 
Mo.,  crested  9  ft.  above  flood  stage  on  the  17th. 

Minor  lowland  flooding  occurred  briefly  on  the  17th 
on  the  Smoky  Hill  River  near  Sharon  Springs  and  south 
of  Wallace  in  west-central  Kansas.  Pottawatomie  Creek 
at  Garnett,  Kans.,  crested  0.5  foot  above  flood  stage 
on  the  17th.  Light  overflows  occurred  locally  in  the 
Marais  des  Cygnes  Basin  at  Midmonth.  The  total 
flood  damages  in  the  Little  Blue  River  basin  In  Nebraska 
during  August  and  September  were  estimated  at  $1.3 
million.  Flood  losses  in  the  Marais  des  Cygnes  and 
Smoky  Hill  River  basins  were  negligible. 

Minor  flooding  occurred  on  the  South  Grand  River  at 
Urich  and  Brownington,  Mo.,  between  the  17th  and  23d. 
The  Osage  River  at  Schell  City,  Mo.,  was  out  of  Its 
banks  on  the  17th-22d.  No  flood  damage  of  any  con- 
sequence resulted. 

Ohio  Basln.--A  flash  flood  occurred  on  Spring  Creek, 
a  tributary  of  Greenbrier  River,  during  the  night  of  the 
5-6th.  According  to  reports  the  water  was  about  a  foot 
higher  than  that  produced  by  Hurricane  Camille  in 
August  1969.  This  flooding  was  due  to  locally  intense 
rainfall  in  the  mountainous  area  on  Spring  Creek  during 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS-Continued 


the  evening  and  early  night  of  the  5th.  Renick,  W.  Va,, 
a  few  miles  south  of  Spring  Creek,  reported  2.1  Inches 
of  rainfall  and  Jacox  Knob,  W.  Va.,  a  few  miles  north- 
east reported  2.99  Inches.  The  highest  official  amount 
reported  was  3.55  Inches  at  Rlchwood,  W.  Va.,  (10  to 
15  miles  north  of  Spring  Creek).  There  were  rumors 
and  unofficial  reports  of  10  to  15  Inches  in  the  area. 
The  corn  crop  and  meadows  were  washed  flat  (1,254 
acres).  The  stream  channel  changed  Its  course  in  many 
locations.  Some  of  the  land  was  damaged  beyond  economic 
repair.  Bridges  and  roads  were  washed  out.  Three 
houses  were  washed  away  and  12  damaged.  The  total 
damages  near  Renick,  W.  Va.,  were  estimated  at  $281,200. 

Arkansas  Basin.--Heavy  rain  on  the  1st  and  2d  caused 
minor  flooding  on  the  South  Fork  Ninnescah  River  near 
Murdock,  Kans.,  and  on  the  Canadian  River  at  Amarillo, 
Tex.,  on  the  2d  and  3d.  Rainfall  amounts  totaled  as  much 
as  5.12  inches  during  the  48-hour  period  at  Pratt, 
Kans. 

Heavy  rain  on  the  morning  of  the  15th  produced  moder- 
ate flooding  on  the  Little  Arkansas  River  at  Sedgwick, 
Kans.,  on  the  16- 17th.  The  total  flood  damages  were 
estimated  at  $150,000. 

Brief  flash  flooding  was  reported  in  Oklahoma  on  the 
16- 17th  near  Bartlesville,  Nowata,  Barnsdall,  Pawhuska, 
Blackwell,  and  Garber.  The  heavy  storm  of  the  16- 
17th  produced  adequate  runoff  in  northeastern  Okla- 
homa to  cause  streams  to  run  three-quarters  bankfull. 
The  Little  Caney  River  near  Copan,  Okla.,  crested 
2.4  ft.  below  bankfull  stage  on  the  17th, 

Red    Basin. --Thunderstorms    with    heavy    rain   over 
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north-central  Texas  and  southwestern  Oklahoma  on  the 
21st  and  on  the  night  of  the  22d  caused  rapid  rises  on 
creeks  and  some  mainstem  flooding  of  the  Red  River 
near  Burkburnett,  Tex.  Beaver  Creek  at  Electra,  Tex., 
was  out  of  its  banks  on  the  22-23d  and  crested  2.4  ft. 
above  flood  stage  on  the  afternoon  of  the  22d.  Flash 
flooding  occurred  on  Deep  Red  Run  in  Tillman  and 
Cotton  Counties  in  Oklahoma  on  the  22d.  Some  400 
head  of  cattle  were  reported  killed,  with  damage  to 
many  acres  of  small  grains  and  cotton.  Some  levees 
were  destroyed  and  roads  near  Chattanooga,  Okla., 
were  damaged.  Several  cars  were  submerged  with  some 
occupants  trapped  in  trees  until  rescued,  A  few  homes 
in  Tillman  County  were  swept  away. 

GULF  OF  CALIFORNIA  DRAINAGE 
Colorado  Basin.--Local  flash  flooding  occurred  east 
of  Yuma,  Ariz.,  on  the  6th  and  on  Clear  Creek  20 
miles  south  of  Winslow,  Ariz.,  on  the  11th.  US  High- 
way 95  and  other  roads  were  closed  in  the  Parker- 
Ehrenburg,  Ariz.,  area  in  northern  Yuma  County  on 
the  13- 14th.  Local  flooding  was  heavy  in  the  Tempe- 
Guadalupe,  Ariz.,  area  on  the  14th.  Local  flooding 
occurred  in  the  Tempe-South  Phoenix,  Ariz.,  area  on 
the  16th. 

A  minor  flood  occurred  on  the  2d  on  Potters  Wash 
in  the  San  Rafael  drainage,  Emery  County,  Utah.  A 
heavy  shower  on  the  9th  caused  some  overflow  along 
the  Muddy  River  just  east  of  Utah  Highway  No.  10. 
Some  damage  resulted  to  Irrigation  systems  along  the 
Huntington  Creek  tributary. 


FLOOD  STAGE  DATA 


(AH  dates  in  September  unl^ 


1 

River  and  station 

Rood 
■tage 

Above  flood  stage* 
-dates 

Crest* 

From- 

To- 

Stage 

Date 

ATLANTIC  SLOPE  DRAINAGE 

Ft 

Ft. 

Millstone:   Blackwells  Mills,  N.J. 

7 

4 

5 

7.8 

4 

Assunpink  Creek;   Trenton,  N.  J. 

5 

4 

4 

5.5 

4 

Cape  Fear:   Wm.  0.  Huske  LtD,  N.C. 

42 

22 

22 

42.0 

22 

Lock  No.  2, 

Ellzabethtown,  N.  C. 

20 

22 

23 

20.1 

22 

Lumber:   Lumberton,  N.  C. 

8 

25 

Oct.   16 

10.55 

28 

Broad:   Blair,  S.  C. 

14 

5 

6 

#18.0 

5 

Reedy:   Greenville,  S.  C. 

9 

19 

20 

13.5 

19 

Ogeechee;   Dover,  Ga, 

7 

2 

5 

#7.2 

3-4 

Sat  ilia:   Atkinson  IW ,  Ga. 

13 

3 

7 

13.3 

4-5 

EAST  GULF  OF  MEXICO  DRAINAGE 

Little:   Quincy,  Fla. 

U 

21 

24 

24.6 

22 

Ochlockonee:   Havana,  Fla. 

U 

21 

24 

30.0 

22 

Bloxhan,  Fla. 

u 

21 

25 

29.2 

23 

Apalachicola:   Blountstown,  Fla. 

15 

22 

22 

15.35 

22 

MISSISSIPPI  SYSTEM 

Missouri  Basin 

Little  Blue:   Deweese  (nr) ,  Nebr. 

8 

Aug.   31 

2 

17,1 

Aug.   31 

Gilead,  Nebr. 

D 

D 

16.4 

2 

Fairbury  (nr) ,  Nebr. 

10 

3 

4 

12.8 

3 

Hanover  (nr) ,  Kans. 

14 

4 

4 

14.0 

4 

Grand:   Pattonsburg,  Mo. 

25 

7 

8 

27.5 

7 

Gallatin,  Mo. 

21 

7 

8 

21.8 

8 

Chilllcothe,  Mo. 

24 

7 
23 

9 
24 

26.7 
26.9 

8 
23 

ss  otherwise  specified) 
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River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest  • 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

Sumner,  Mo, 

26 

7 
23 

10 
25 

30.3 
29.9 

9 
24 

Lamine:   Clifton  City,  Mo. 

19 

16 

18 

28.0 

17 

Blackwater:   Valley  City,  Mo. 

20 

15 

18 

28.0 

17 

Blue  Lick,  Mo. 

25 

19 

21 

27.7 

20 

Pottawatomie  Creek:   Garnett, 

Kans. 

26 

17 

17 

26.5 

17 

South  Grand:   Urich,  Mo. 

22 

17 

18 

23.2 

17 

Brownington,  Mo. 

19 

19 
22 

20 
23 

19.45 
19.4 

20 
22 

Marais  des  Cygnes;   Quenemo,Kans. 

28 

16 

16 

29.8 

16 

Osawatomie, 
Kans. 

28 

18 

18 

28.1 

18 

LaCygne.Kans. 

25 

18 

18 

25.2 

18 

Osage:   Schell  City,  Mo. 

25 

17 

22 

28.3 

19 

Arkansas  Basin 

Little  Arkansas:   Sedgwick,  Kans. 

18 

16 

17 

22.5 

17 

South  Fork  Ninnescah: 

Murdock  (nr) ,  Kans. 

8 

2 

3 

#9.25 

2 

Canadian:   Amarillo,  Tex. 

7 

2 

3 

7.8 

3 

Red  Basin 

Beaver  Creek:   Electra,  Tex. 

24 

22 

23 

26.4 

22 

Red:   Burkburnett,  Tex. 

9 

22 

23 

10.1 

22 

*  Provisional 

#  Highest  stage  observed 
U  Unknown 

D  Data  not  available 

Exceeded  previous  highest  stage  of  record 
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Aveiag«  monthly  values 
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a.      ,01 

*   J    1 


AlBUSUERQUEj    N,    HEX. 
Hi   HB 


>ILLG<    TEXIS 
193   MB 


ANCHDBISE/    tLASKA 
1003    MB 


«NNETTE<    ALASKA 
lOOe    MB 


86 


164 

599 

U091 

1,927 

2<o:9 

2.5J5 

3<119 
3,712 
<i,390 
9/02B 
5,767 
6,95S 
7,433 
8,391 
9,462 
10,685 
12,128 
12,977 
30;  13,948 
30  15,088 
3o!  16,472 
30;  17,863 
29|  18,701 
29(  19.678 
29  20,841 
29l  22,276 
27|  24,150 
27  25,391 
25l  26,832 


28,754 
31,499 
33,943 


12.4 
12.9 
13.1 
11.3 
9.1 
7.0 
5.2 


•4.2 
-7.9 
-12.4 
-18.0 
-24.4 
-31.8 
-39.7 
-48.2 
-95.2 
-97.1 
-58.7 
-60.6 
-61.4 
-59.0 
-57.5 
•56.2 
•  54.5 
•52.4 
•49.1 
-47.8 
-46.3 
-43.7 
•40.3 
•36.8 


u.o;  211 

11.1  22 

9.1|  28 

6.2  29' 

2.5|  28 

•  1.8.  27 

•6,1  27 

•9.0  27l 

•12.4  27 

■17.8  26 

■22. 5l  26J 

■27.2  26 


-32, 


261 


,C'  26 

-43.91  26 

-48.11  26 

26 

26 

26 

26 

26 

27 

27 

27 

26 

26 

I  27 


7.4 
9.0 
10,3 
11.5 
12.7 
14.0 
14.5 
19.7 
17.1 
17.9 
20.1 
22.7 
22.7 
21.3 
17.4 
13.1 
9.2 
6.8 
5.2 
3.8 
2.5 
2.1 
1.9 


1,619 

115 

562 

1,032 

1,923 

2,039 

2,584 

3,161 

3,767 

4,417 

5,100 

5,851 

6,655 

7,544 

8,517 

9,606 

10,849 

12,314 

13,164 

14,125 

15,235 

16,570 

17,907 

18,719 

19,671 

20,814 

22,228 

24,077 

25,262 

26,733 

28,639 

31,372 

33,814 


■53.4 

■  58.0 
■62.7 


■57.9 
■  99.3 
■52,1 


■  44,7 
■40,6 


4.2 
6.1 
7.0 
8.0 
10.4 
13.1 
17.9 
22.8 
21.9 
18.5 
13.7 


1,095 

123 

567 

1,037 

1,520 

2,036 

2,576 

3,154 

3,761 

4,408 

5,093 

5,846 

6,651 

7,541 

8,517 

9,609 

10,850 

12,313 

13,164 

14,125 

15,238 

16,573 

17,914 

18,727 

19,680 

20,821 

22,237 

24,090 

25,279 

26,749 

28,655 

31,404 


16,9 

15.1 

11.9 

8.0 

3.8 

•  .3 

•4.2 

•8.4 

■  13.8 
•  20,0 

■  27,4 


7,0 

3.6 

.0 

•4.3 

■  10.1 
■15.7 
■21,5 


•  53 

5 

6,2 

8,3 
9,8 
12,2 
17,1 
21,7 
20,7 
17,9 
14,2 
8,4 


30;     7 

30  9 
30  10 
301  11 
29  12 
29  13 
29'  14 
291  16 
29)  17 
29'  18 
29!  19, 
29j  20, 
29!  22 
291  23 
29i  25 


8.4 

5,6 

2,9 

-.8 

-4,2 

-7,6 

-U.O 

■  14.8 
-18.9 
■23,8 
-29,2 

•  35.2 
■41,9 
■48,7 
■52,4 
■50.1 

■  49.8 
■49,9 
■50,0 
•50,6 
•51.2 
-51,5 
•51.9 

•  52.3 
-92.7 

•  92.9 

■  52.9 

•  52,5 

■  51.7 
■48.8 
■44.7 


-.4 
-2,8 

-6.1 
•9,6 

•  14,3 

•  18,3 
•22,8 

•  27,8 

•  32.5 

•  38,4 
-43,5 
•47,4 


2.1 
1.2 


2,9 

3,3 
3,4 
4,9 
5,1 
4.9 


4.9 
4.9 
4.4 
5.4 
5.9 
6.5 
6.8 
8.3 
10.2 


37 
99 
928 

974 
1,441 
1,931 
2,443 
2,994 
3,565 
4,187 
4,843 
9,563 
6,329 
7,179 
8,109 
9,151 
10,347 
11,787 
12,698 
13,699 
14,843 
16,287 
17,730 
18,592 
19,587 
20,761 
22,198 
24,051 
25,230 
26,675 
28,561 
31,240 
33,680 
35,918 
37,412 


9.1 
6.3 
3.3 

.3 

•2.3 
-5.1 
-8.3 
-11.8 
-15.6 
-20.4 
-25.9 


-46.1 
-90.9 
-90.6 
-50.4 
-91.0 
-91.8 
-92.4 
-92.5 


-42.3 
-39.3 
-36.2 


9.2 
9.9 
6,9 

7.3 


9.9 
13.1 
12,1 
12.3 

11.9 
10.4 
9.6 
6.9 


ATHENS,  OEORCIA 
989  HB 


8ARR0W,  ALASKA 
1016  HB 


BARTER  IS./  ALASKA 
1014  MB 


BETHEL,  ALASKA 
1001  MB 


BISMARCK,  N.  DAK. 
996  HB 


246 
193 

594 

1,055 
1,540 
2,050 
2,586 
3,156 
3,764 
4,409 
5,093 
5,846 
6,649 
7,536 
8,511 
9,601 
10,840 
12,297 
13,142 
29] 14,099 
29! 15,210 
29J  16,552 
29| 17,900 
28  16,720 
28  19,676 
281  20,823 
281 22,244 
281 24,102 


28 

25 

293 

25 

26 

769 

22 

26 

694 

16 

31 

444 

7 

33 

693 

17.1 

18.1 
16.0 
13.7 
11.1 
9,0 
6.7 
3.5 
-.3 
-4.3 
-9.1 

■  14.2 
■20.5 
■27.7 
■36.1 
■45,6 
■55.2 
■59,0 

■  63,0 
■66,7 
■67.9 
■65.3 

■  62.6 
■99.6 
•57.1 
■54.3 
■50.9 
■49.1 
■46.6 
■44.3 
■39.1 

■  35.9 


19.6   03 


14.3 
12.1 
9.4 
9.0 


07 
10 
12 
18 
25 
-5.0!  27 
•9.2  28 
•14.21  28 
•17.51  27 
•23.1  26, 
•28.21  261 
•33.71  261 
•41. o|  26 


1.6 

5.0 
3.9 
1.9 
.9 
1.6 
2.3 
2.7 
3.7 
4.6 
9.0 
9.6 
7.8 
9.8 
11.2 
12.6 
13.2 
12.9 
11.2 
8.8 
5.0 
2.5 
2.8 
3.4 
5.7 
7.4 
8.8 
10. 1 
10.6 
9,9 
8,8 


134 
549 
977 
1,433 
1,914 
2,422 
2,960 
3,929 
4,139 
4,785 
5,489 
6,242 
7,075 
7,988 
9,011 
10,182 
11,614 
12,483 
13,487 
14,676 
16,131 
17,579 
16,453 
19,452 
20,642 
22,093 
23,944 
25,110 
26,563 


•2.2 

•1.2 

.2 

•  .5 

•  2.0 

-3.7 

•  5.9 

•  8.9 
-12.1 

•  15.9 
•20.0 

•  24.7 
•30.2 

•  36.3 
-43.1 

•  50.5 

•  55.9 
•51,9 
•50.8 
•50.7 
-50.4 
•50,7 
•51.1 
-51.5 
-52.0 
-52.4 

•  52.9 
-53.6 
•53.4 
•52.9 


•2.5 
•2.2 

-3.2 

•6.7 
•9.1 

•  12,0 

•  14.8 

•  17.3 

•  21.2 

•  24.7 
-29.9 
-34.8 
-40.3 
-45.4 


15 

125 

537 

974 

1,434 

1,917 

2,422 

2,966 

3,533 

4,146 

4,792 

5,497 

6,249 

7,085 

6,000 

9,023 

10,196 

11,626 

12,495 

13,499 

14,688 

16,143 

17,595 

16,463 

19,463 

20,644 

22,085 

23,940 

25,122 

26,569 

28,422 

31,139 


•1.4 

,3 

2,1 

1,6 

•  ,3 

•  2,6 

•5,2 

-8,4 

■  11.7 
■15.7 

•  19.9 
■24.5 
•30.1 
•36.0 
•42.7 
■50.1 
■56.0 
■51.5 
■50.8 

■  50.4 
■50.4 

■  50.6 
■91.2 
•91.4 
•91.8 
•92.2 
•93.0 
•93.6 
•93.9 
•93.4 
•91,7 

•  48,0 


-26.6 
•  30,9 


1,7 
2.9 


39 
43 

463 

911 

1,379 

1,862 

2,372 

2,917 

3,491 

4,107 

4,758 

5,470 

6,230 

7,073 

7,996 

9,029 

10,221 

11,669 

12,541 

13,550 

14,743 

16,199 

17,653 

18,522 

19,523 

20,706 

22,153 

24,017 

25,200 

26,648 

28,536 

31,047 


6.9 

8.3 

5.2 

2.1 
-1.0 
•3.7 
-6.7 
-9.9 

•  13.7 

•  16.1 

•  22,6 
-27,9 
-33.8 

•  40.7 
-47.6 
-51.6 
-50.7 

•  49,8 

•  49,6 
•50.0 

•  50.5 
•50.9 

•  51.3 
•51.6 

•  51,8 

•  52.0 
-51.7 
•51.5 
•50.9 

•  49.6 
•49.6 


4.9 

1.3 

•.7 
•3.1 
•7.5 

•  11.4 

•  16,0 

•  20,1 

•  23.7 
-28.9 
-34,0 
-37.9 
-43.4 
-47.7 


4,2 
3,6 
3.5 
2.8 
3.2 
4.5 
4.3 
4.4 
4.5 
3.5 
3.0 
3.2 
2.7 
1.0 
1.0 
4.0 
4.5 
4.9 
5.6 
4.6 
4.2 
4.3 
3.7 
4.3 
9.2 
9.9 
6.4 
6,9 
7.3 


503 
124 
558 

1,010 

1,491 

1,997 

2,528 

3,096 

3,690 

4,326 

5,004 

5,739 

6,525 

7,397 

8,350 

9,415 

10,626 

12,057 

12,908 

13,691 

15,039 

16,435 

17,636 

18,676 

19,653 

20,811 

22,239 

24,098 

25,287 

26,796 

28,674 

31,418 

33,672 

36,232 

37,828 


13.6 
12.4 
10.1 
7.0 
3.3 
-.6 
-4.8 
-9.1 
-13.9 
-19.4 
-29.6 
-33.0 
-41.8 
-90.7 
-99.9 
-56.0 
-97.1 
-99.4 
-99.3 
-96.0 
-97.4 
•96.7 
-95.5 
-53.6 
-51.0 
•49.7 
-47.2 
-44.1 
-40.2 
-36.5 
-32.9 
-31.4 


1.3 

2.0 
3.3 

3.3 
4.2 

5.8 
7.3 
9.5 
12.0 
13.9 
14.9 
15.5 
16.9 
17.2 
16,7 
20.6 
22.1 
22.9 
20.5 
17.6 
12.7 
7.4 
6.0 
4.9 
4.7 
3.9 
3.6 
5.1 
7.0 
9.0 
6.7 
9.5 
8.1 


BOISE,    IDAHO 
915   MB 


BROMNSVULE,    TEXAS 
1012    M8 


BUFFALO,    N, 
993   MB 


CAPE   HATTERAS, 
1017    MB 


30 

671 

30 

111 

30 

946 

30 

1,006 

30 

1,493 

12.7        2,7   14 


006 
30  2,941 
30  3,113, 
30.  3,T10J 
30  4,392 
30  9,029 
30  9,769 
30  6,596 
30  7,432 
30  6,389 
30  9,498 
30  10,673 
30  12,112 
30  12,969 
30  13,941 
30  15,083 
29:  16,470 
29  17,858 
29  18,693 
29  19,662 
29  20,614 
29  22,232 
29  24,079 
29  25,262 
26  26,729 
23  28,636 
12  31,352 
5   33,811| 


12.9]    -1.5    2 


9.1 
5,3[ 

l.l| 
•  3, 


-7. 
-11. 
-14. 


•7.9'  -19.6! 

'12.9!  -24.1' 

■16.7    -30.2 

'25,0,  -35,6 

'32.2    -41,8 

'40.8    -48.3 

■50.0 

'54.6 

'55.9 

'97.9 

'60.4 

'61.8 

'60.0 

'99.3 

'98.1 

'96.6 

•55.6 

■52.5 

■50.7 

■46. li 

■45.9 

•42.7 

•36.1 


7.2 
9.9 
11.2 
12.6 
13.0 
14,5 
19.0 
16.7 
16.9 
19.1 
22.7 
23.0 
21.1 
17.9 
12.4 
7.3 
4.3 
2.4 
2.3 
2,5 
2,2 
3.4 


7 
119 
972 
1,037 
1,929 
2,046 
2,993 
3,165 
3,775 
4.425 
5,114 
9,873 
6,686 
7,962 
8,967 
9,671 
10,929 
12,403 
13,290 
14,200 
19.292 
16,996 
17,903 
18,709 
19,649 
20,774 
22,176 
24,017 
29,199 
26,660 
26,582 
31,332 
33,602 
36,181 


23.7 
25.1 


1.6 
•2.4 

•6.9] 
•11.81 
-17.7 
-24.7 
-32.6 

■  42.3 
•  53,4 

■  59,5 
■65,7 
■71,6 
■74,8 
■69,9 
-66,3 


•50,6 
•  47.3 
•43.3 
•39.2 
.34,7 
-30.4 


21,8 

39 

22,6 

07 

20,4 

11 

15,5 

12 

11,2 

10 

7.5 

10 

3,3 

09 

•1.0 

07 

-6.1 

06 

11.4 

04 

16.9 

04 

21.4 

36 

26.4 

34 

34.4 

33 

40,2 

32 

'46,8  32 

3? 


3,8 
3,0 
2.7 
2.9 
2.7 
2.9 
2.4 
2.9 
3,6 
6,2 
9,1 
12.0 
12.9 
13.0 
10.8 
7.2 
9.3 
7.3 
8.6 
9.6 
10.8 
13.0 
19.8 
17.7 
17.9 
18.6 
22.1 
19.4 


218 
160 
599 

1,090 
1,526 
2,026 
2,954 

3,113 

3,707 
4,342 
5,020 
5,754 
6.946 
7.419 
8,370 
9,438 
10,659 
12,105 
12,995 
13,926 
15,067 
16,455 
17,844 
18,684 
19,661 
20,820 
22.252 
24.121 
25,316 
26,792 
28,724 


13.8 

14.4 
11.9 
8.6 
6.2 
4,3 
1,9 
-1,4 
-4,7 
•  8.9 

•  13,3 

•  18,9 

•  29,2 
■32,4 

■  40,3 

■  48,9 

■  94,7 
-56,5 

•  58,6 

•  60,5 

•  60,9 

•  59.6 

•  57,8 

•  56,5 
•55.2 
■93.1 

•  49.9 
•46.1 
•49.9 
■43,6 


6,6 
7,0 
3.2 

•1.2 

•5.4 

•  10,1 

•  14,1 

•  16,1 

•  21.3 
•26,4 

•  31,0 

•  36,6 


4,9 
5.9 
7.2 
8.6 
9.1 
10.4 
11.0 
11.5 
11.6 
13.0 
14.5 
16.4 
17.9 
20.1 
21.6 
20.4 
18.5 
16.3 
12.3 
6,9 
6,6 
4.7 
4.1 
2.9 


190 
591 
1,057 
1,542 
2,052 
2,588 
3,161 
3.761 
4,411 
5,094 


20.6 

21.7 

18.7 

16.1 

13.9 

11.9 

9.5 

6.5 

3.2 

•.4 

•4.3 


6,6521 
7,543! 
8.519i 
9,6131 
10,858 
12,319j 
13,163 
14,120i 
15,2351 
16,566! 
17,9471 
18,773 
19,736 
20,689 
22,316! 
24,181 
25,363 
26,849 
26,779 
31,514 
33,984 


15.2 

12.2 

6,9 

2.2 

•l.O 

•5.2 

•8.5 

3.6 

8.6 


13.8 
19.9 
26.9 
35.0 
44.4 
54.9 
59.2 
62.9 


63.3 

60.9 
98.5 
99.7 
53.2 
49.91 
47.9 
46.3 
43.3 
40.0 
39.9. 


9.9 
3.2 
9,9 

47,9 


1.1 
1.9 
3.0 
4.2 
9.1 


9.7 
11.6 
12.7 
14.9 
17.0 
19.4 
16.2 
13.9 
10.6 
7.0 
2.2 


9.9 

7.6 
8.3 
8.9 

7.9 
7.1 


30 


30  191 

191 
979 
1,023 
1,492 
1,968 
2,917 
3,069 
3,663 
4,291 
4,970 
9,696 
6,489 
301  7,392 
29  8,304 
29  9,370! 
29!  10,987' 
291 12,029 
29| 12,861 
28! 13,864 
27|  19.014 
27I 16.420 
27  17,832 
27| 18,682 
27I 19,667 
26| 20,833 
26| 22,279 
24, 24,193 
24  25,399 
23I 26,830 
19  28,734 
15  31,914! 
9    33,962 


7.9        6.8   29 


4.9 
2.4 
.2 
-2.8 
-6.2 
•10.1 
-14.4 
•19.7 
-26.0 
-33.2 
-41.0 
-49.0 
-94.5 
-55.6 


4.4 
2.4 


-1.1 

-4.1 

-8.5'  27 
-12.61  27 
-16.8  27 
-21.51  27 
-25.0' 27 


3.7 
7.2 
9.7 
10.8 
12.2 
13.7 
19.0 
16.3 
18.4 
21.0 
22.4 
24.7 
26.1 


26 

-35.1    26 

-40.1    26 

-45.1    26 

-49.6, 26 

26  26.3 
26  26.5 
26l  29.4 
26  23.2 
26 
27 


27 

27 

27 

26 

26 

26 

26 

6,9 

26 

27 

9,3 

See    rofercQ 


r>te   at   eod   of    table 


RAWINSONDE  DATA 

Average  monthly  valuei 


SEPTEMBER  1969 


CHARLESTON/  S.  C 

CHIHUAHUA,  MEXICO 

«       COLO  BAY.  ALASKA 

COLUMBIA.  NO, 

DAYTON.  OHIO 

1016  MB 

856  KB 

1001  MB 

989  MB 

984  MB 

' 

1  R-a<i1lanl 

Re 

ultam 

Re 

sultani 

a 

1 

•s 

Resultant 

Resultant 

, 

a 

1 
i 

1 
■s 

6 

Z 

1. 
I 

1 

1 

a 

£ 

I 

a 

Wind 

i 
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1 

1 
1 

e 

i 

Wind 

i 
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•o 

1 
1 

■5 
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Wind 

1 

1 

i2 
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Wind 

1 

M 

3 
i 

1 
1 

1 

a 

.2 
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Wind 

1^ 
11 

i 

I 

1 
& 

1 

s_ 

5 

& 

5. 

i 

§ 

n 
d 

1 

SURFACE 

lo 

13 

19.9 

18,1 

^ 

2,3 

30 

1.428 

17.5 

13.4 

13 

.4 

29 

30 

9,1 

7.3 

2.0 

■3? 

238 

19,9 

13.6 

12 

1.5 

30 

297 

13.2 

12.2 

05 

.6 

1000 

30 

145 

21.0 

19,0 

04 

3,7 

30 

94 

29 

38 

2.5 

30 

147 

30 

163 

950 

30 

588 

20,0 

16,6  08 

4,8 

30 

536 

29 

459 

6,2 

4.7 

1.7 

30 

564 

18,1 

12.2 

19 

2.4 

30 

599 

15.6 

10.7 

29 

1.8 

900 

30 

1.056 

17,6 

12.8 

10 

2,3 

30 

1.010 

29 

903 

3.6 

1.6 

1.6 

30 

1.048 

16,3 

26 

2.5 

30;  1,096 

13.7 

7.8 

27 

2.5 

SSO 

30 

1.544 

15,3 

7.5 

12 

,9 

30 

1.909 

16.2 

12.9 

13 

.4 

29 

1,366 

1.3 

-2.5 

1.5 

30 

1.533 

13,7 

28 

3.6 

30 

1,536 

10.7 

5.1 

27 

3.1 

800 

30 

2.056 

12,9 

5.4 

21 

1,0 

30 

2.030 

17.1 

8.6 

13 

1.8 

29 

1.853 

•  .9 

-6.5 

1.6 

30 

2.042 

10.9 

29 

3,4 

30 

2,040 

6.7 

-.8 

28 

4.5 

750 

30 

2.990 

9,6 

1,5 

23 

1,4 

30 

2.572 

13.5 

6.3 

14 

3.2 

29 

2.361 

•  3,6 

•10.6 

2.3 

30 

2.575 

7.9 

-3.3 

30 

4.6 

30 

2,572 

6.7 

-6.4 

27 

5.9 

700 

30 

3.167 

7,2 

-4,3i  24 

2,7 

30 

3.156 

9.4 

3.3 

14 

3.0 

29 

2.909 

•  6,3 

•14.6 

3.1 

30 

3,145 

9.0 

-6.8 

30 

5.4 

30 

3,137 

3.9 

-9.0 

27 

6.6 

650 

30 

3.771 

4,1 

-8,0;  24 

3,2 

30 

3.764 

5,2 

-2.2 

11 

2.0 

29 

3.480 

•9,4 

-16.8 

3.7 

30 

3,742 

1.7 

-12.4 

29 

6.2 

30l  3,733 

.7 

-11.7 

27 

7.7 

600 

JO 

4.421 

,4 

-12,9  24 

3,9 

30 

4.416 

.8 

-7.6 

09 

1.4 

29 

4.099 

•13,1 

-24,7 

4,7 

30 

4,386 

-2.0 

-16.0 

29 

7.0 

30 

4,375 

-2.9 

-14.7 

27 

8.9 

550 

30 

5. Ill 

.3,4 

.17,3 

24 

4,5 

30 

5.105 

-2,9 

-14.7 

14 

.9 

29 

4,791 

•  17,3 

-30,4 

6,1 

30 

5,063 

-6.1 

-18.4 

29 

7.6 

30 

5,052 

-6.8 

-19.0 

27 

10.0 

500 

30 

5.863 

.8,0 

-20,2 

25 

5,0 

30 

5.861 

.6.8 

-21,0 

21 

1.2 

29 

9,466 

•21,9 

•34,2 

6,5 

30 

5.819 

-10.7 

-23.3 

29 

8.4 

30 

5.798 

-11.7 

-24.0 

27 

10. e 

'.50 

30 

6,669 

.13,1 

.29,7 

29 

6,0 

30 

6.670 

.11.6 

-27.6 

25 

2.1 

29 

6,229 

•27,1 

•  39,7 

7,2 

30 

6.609 

-16.0 

-30.  I 

29 

9.5 

30 

6,593 

-16.9 

-29.3 

27 

12.5 

too 

30 

7.563 

.19,4 

-32,1 

6,4 

30 

7.571 

.17.4 

-32.7 

27 

4.3 

29 

7,072 

-33,1 

-43,9 

8,6 

30 

7.499 

-22.4 

-39.5 

29 

10.0 

30 

7.472 

-23.2 

-34.4 

27 

13.9 

350 

30 

8.542 

.26,4 

-38,2 

8,6 

30 

8.957 

.24,4 

-38.5 

27 

6.4 

29 

7,998 

-39,5 

-45,6 

9,9 

30 

8,462 

-29.7 

-41.3; 28 

12.3 

30 

6,436 

-30.2 

-42.4 

27 

15.1 

300 

30 

9.637 

.34,6 

-47,8 

11,6 

30 

9.662 

.32.5 

-45.2 

27 

8.9 

29 

9.038 

•  45,5 

9,6 

30 

9,643 

-36.0 

-45.7 

28 

13.2 

30 

9,514 

-36.6 

-48.7 

27 

17.1 

250 

30 

10.864 

-44,4 

14,6 

30 

10.922 

.41.9 

27 

12.7 

29 

10.243 

•48,5 

11,7 

30 

10,773 

-47.3 

28 

15.4 

30'  10,743 

-47.3 

27 

19.3 

200 

30 

12.349 

-54,9 

16,3 

30 

12.396 

.53.2 

28 

14.0 

29 

11.711 

•48,6 

11,7 

30 

12.220 

-55.3 

28 

18.8 

30  12,192 

-55.2 

27 

21.1 

175 

30 

13,189 

-59.7 

14,7 

29 

13.242 

.59.3 

28 

13.9 

29 

12.569 

•46,7 

12,3 

30 

13.067 

-57.6 

28 

19.1 

30'  13,041 

-57.1 

27 

18.9 

150 

30 

14.143 

-64.1 

10,5 

27 

14.191 

.65,3 

28 

12.0 

29 

13.599 

•  49,6 

11,9 

30 

14,032 

-60.6 

28 

18.2 

30  14,009 

-60.1 

27 

17.9 

125 

30 

15.252 

.67.0 

7,0 

27 

15,264 

.71,1 

27 

8.3 

29 

14.790 

•50,5 

9,8 

30 

15,198 

-63.8 

28 

14.5 

30 

15,141 

-62.6 

27 

15.2 

100 

30 

16.594 

.66.0 

3,7 

27 

16,594 

.73,6 

29 

4,2 

29 

16.242 

•51,4 

8,1 

30 

16,519 

-65.2 

29 

10,0 

30 

16,512 

-63.7 

28 

12.4 

eo 

30 

17.949 

.64.7 

1.5 

25 

17,912 

.69,1 

05 

2,3 

29 

17.691 

•51.4 

7,0 

29 

17.883 

-63.0 

29 

6,1 

30 

17,689 

-61.3 

28 

6.6 

70 

30 

18,766 

.61.9 

03 

2.2 

25 

18,718 

-65,2 

07 

4,8 

29 

18.959 

•51.3 

5,9 

29 

18,709 

-61.2 

31 

3,8 

30 

18,721 

-99.8 

29 

3.5 

60 

30 

19.725 

.59.9 

08 

3,6 

25 

19,665 

-62,3 

09 

7,2 

29 

19.559 

•51.5 

4,9 

28 

19,671 

-59.1 

33 

2,2 

30 

19,689 

-97.8 

29 

1.8 

50 

30 

20.872 

.56.9 

08 

9.7 

25 

20,800 

-59,0 

10 

8,5 

29 

20.741 

•51.8 

4,6 

27 

20,818 

-57.1 

35 

1,0 

30 

20,845 

-96.0 

31 

.7 

i-O 

30 

22,294 

.54.4 

09 

7.6 

25 

22,207 

-56.8 

09 

9,4 

29 

22.187 

•51.6 

4.3 

26 

22,241 

-54.4 

04 

.8 

29; 22,272 

-53.4 

01 

.1 

30 

30 

24.152 

.50.6 

09 

9.2 

21 

24,050 

-52,5 

08 

11,4 

29 

24.053 

•51.5 

5.0 

26 

24,096 

-51,1 

08 

1.6 

29  24,138 

-50.2 

08 

.8 

25 

30 

29.346 

.48,6 

09 

9.8 

20 

25,238 

-50.4 

09 

13,2 

29 

25.237 

•51.0 

5.1 

26 

25,289 

-49.0 

OB 

2.3 

26  25,337 

-46.0 

08 

1.1 

20 

28 

26.821 

.46,4 

09 

10. 0 

18 

26,702 

.47.4 

09 

13,7 

28 

26,686 

•  50.7 

5.0 

26 

26,763 

-46.4 

09 

2,! 

27  26,820 

-45.9 

09 

2.3 

19 

28 

28.741 

-43,8 

08 

9.7 

13 

28,625 

-44.1 

26 

28,560 

•  49.4 

5,7 

21 

26,687 

-44,3 

09 

3.5 

24 

26,750 

-43.4 

08 

1.8 

10 

25 

31.495 

.39,1 

08 

10.8 

25 

31,253 

-47.4 

7.2 

10 

31,414 

-40,9 

21 

31.502 

-40.3 

08 

3.0 

7 

14 

33.945 

-36.9 

21 

33,645 

-43.9 

10.0 

7 

33.955 

-37.7 

5 

17 

35,999 

-41.4 

11.4 

« 

13 

37.429 

.41.1 

3 

9 

39,345 

.39.8 

2 

5 

42.094 

-39.7 

DEL  ma,    TEXAS 

DENVER.  COLO. 

DOOGE  CITY.  KANS 

EL  FASO.  TEXAS 

ELY.  NEV. 

979  NB 

840  MB 

926  MB 

883  MB 

811  MB 

SURFACE 

30 

314 

22,3 

19,4 

10 

3.3 

30 

1.611 

11.9 

6.9 

20 

2.5 

30 

791 

16.2 

14,6 

18 

2.6 

30 

1,193 

18,7 

12.2 

34 

.8 

30 

1.906 

8.3 

-.2 

20 

3.6 

1000 

30 

124 

30 

116 

30 

127 

30 

105 

30 

132 

950 

30 

572 

22,1 

18,6 

14 

7.0 

30 

555 

30 

571 

30 

555 

30 

567 

900 

30 

1.041 

19,8 

16.4 

16 

8.2 

30 

1.019 

30 

1.032 

17.5 

13,3 

19 

6,3 

30 

1.024 

30 

1,030 

850 

30 

1.933 

17,2 

13,3 

16 

7.2 

30 

1,506 

30 

1.521 

16.9 

9,5 

6,5 

30 

1.519 

19,7 

9.3 

13 

1.8 

30 

1,513 

800 

30 

2.049 

14,2 

9,4 

16 

5.5 

30 

2,019 

15.7 

2.0 

26 

2.5 

30 

2.037 

14.6 

5.1 

4,0 

30 

2,040 

16,9 

6.7 

17 

2.5 

30 

2,019 

12.2 

2.0 

19 

3.8 

750 

30 

2.992 

11,3 

3.9 

19 

3.4 

30 

2,561 

13.0 

-2.1 

29 

3.1 

30 

2.574 

11.1 

1.7 

3,2 

30 

2,585 

13.4 

3.7 

20 

2.6 

30 

2,956 

12,7 

-1.3 

19 

3.9 

700 

30 

3.166 

8,4 

•1.1 

13 

1,3 

30 

3.140 

8.8 

-5.7 

30 

3.0 

30 

3.152 

7.4 

•2.7 

2,3 

30 

3,165 

.2 

22 

1.7 

30 

3.136 

-4.6 

23 

4.7 

650 

30 

3.779 

4,7 

•6,2 

02 

,6 

30 

3.744 

3.9 

•8.6 

29 

3,4 

30 

3.793 

3.4 

•8.5 

1.9 

30 

3,771 

-3.4 

27 

1.0 

30 

3,736 

-7.9 

23 

5.2 

600 

30 

4.424 

1,2 

•  12,2 

33 

1,7 

30 

4.394 

-1.0 

•11.9 

29 

4.2 

30 

4.403 

.1.0 

•  13.0 

1.9 

30 

4,422 

-9.1 

26 

2.1 

30 

4.392 

-1, 1 

-11.4 

23 

6.3 

550 

30 

5.114 

.2,9 

•  16,9 

31 

1,5 

30 

5,072 

-6.0 

-17.0 

2S 

4.2 

30 

9.084 

.5.2 

•  16.9 

2,7 

30 

5,107 

-4,2 

-15.6 

26 

2.4 

30 

5,066 

-6, 1 

-16.8 

24 

7.2 

500 

30 

9.869 

.7,1 

•  22.1 

31 

1,7 

30 

5.821 

-10.9 

-23.6 

27 

5.8 

30 

9.835 

.9.6 

•23.3 

4,3 

30 

5,662 

-8,0 

-22.5 

27 

4.0 

30 

5,820 

-10.9 

-23.8 

25 

8.8 

450 

30 

6.678 

.12,4 

-28,5 

30 

3,2 

30 

6,616 

•  16,9 

-30.5 

27 

7.6 

30 

6.636 

-15.1 

-28.6 

6,3 

30 

6,669 

-29.1 

26 

5.3 

30 

6,610 

-16.7 

-30.0 

25 

11. 1 

400 

30 

7.973 

-l8,6[-34,0 

30 

9,9 

30 

7.499 

.22,9 

-35.6 

27 

9.5 

30 

7.523 

-21.6 

•34.5 

8,5 

30 

7,562 

-35.2 

26 

7.0 

30 

7.496 

-23.2 

-35.9 

26 

13.1 

350 

30 

6,595 

-29.4 

-39,2 

30 

8,0 

30 

6.463 

•30,4 

-43.0 

27 

11.4 

30 

6.492 

-29.1 

-40.5 

10,1 

30 

8,541 

-40.6 

27 

9.1 

30 

8.460 

-30.5 

-42.9 

25 

14.2 

300 

30 

9.656 

•  33.9 

.46.2 

30 

11,9 

30 

9.540 

-39,0 

•  46.9 

27 

14.2 

30 

9.9791-37,6 

-47.4 

12,7 

30 

9,636 

-46.6 

27 

13.1 

30 

9.536 

-39.  1 

-51.4 

26 

16.0 

250 

30 

10.910 

-42.9 

30 

15,8 

30 

10.765 

-46,2 

27 

17.3 

30 

10.609 

-46.6 

16,0 

30 

10.890 

27 

17.2 

30 

10,762 

-47.6 

26 

16.9 

200 

30 

12.380 

.53.6 

30 

16,6 

30 

12.211 

-94.2 

27 

20.9 

29 

12.260 

.94,4 

20,9 

30 

12,361 

27 

20.1 

30 

12,212 

-94.0 

26 

21.3 

175 

30 

13.227 

.59.1 

30 

19,6 

30 

13,062 

-57.0 

27 

20.8 

29 

13.109 

.57,7 

20,6 

30 

13,210 

28 

18.8 

30 

13,064 

-97. 1 

26 

21.4 

150 

30 

14.179 

.69.1 

30 

13,8 

30 

14,029 

-60.7 

27 

18.5 

29 

14.074 

-61,5 

17,1 

30 

14,164 

28 

16.1 

30 

14,032 

-60.0 

26 

19.8 

125 

30 

15.273 

■71.0 

31 

9,0 

30 

15.154 

•64.2 

27 

15.0 

29 

19,194 

.65,3 

13,2 

30 

15,262 

28 

12.2 

29 

15,164 

-63.3 

26 

14.8 

100 

30 

16.984 

-73.2 

32 

4,8 

30 

16,511 

•  66.1 

28 

10.4 

29 

16,543 

.67,3 

9,5 

30 

16,579 

29 

6.7 

29 

16,526 

-69.9 

26 

9.2 

80 

30 

17.899 

.69.9 

04 

4.2 

30 

17,669 

•  63.9 

28 

4.7 

29 

17,995 

.69,1 

4,9 

30 

17,900 

39 

2.5 

29 

17,886 

-63.6 

26 

5.1 

70 

30 

16,703 

•69.9 

07 

6.2 

30 

16,690 

.61.7 

29 

3.3 

28 

18.713 

•  62,5 

2,8 

30 

18,706 

06 

3.8 

29 

18,706 

-61.7 

28 

2.8 

60 

30 

19.648 

-62.2 

09 

7.0 

30 

19,650 

.59.3 

31 

1.8 

27 

19.667 

.59.8 

01 

1,2 

30 

19,654 

09 

5.1 

29 

19,667 

-99.4 

31 

1.3 

50 

30 

20.7B3 

-59.3 

09 

8,3 

30 

20,797 

.57.3 

35 

1.1 

27 

20.813 

.57.3 

05 

2,1 

30 

20.791 

09 

6.3 

29 

20,615 

-97. 1 

01 

1.1 

40 

29 

22.190 

-56.3 

08 

10.0 

29 

22.213 

.54.6 

36 

1.0 

20 

22.234 

-94.4 

07 

2,0 

30 

22.198 

08 

7.7 

'9 

22,232 

-99.2 

03 

1.1 

30 

29 

24,033 

-52.5 

08 

12.3 

29 

24.066 

.51.5 

02 

1.0 

16 

24,090 

-91,4 

07 

3,1 

29 

24.039 

08 

10.3 

2: 

24,082 

-51.7 

09 

1.7 

2i 

27 

29,217 

-50.0 

09 

13.9 

29 

29.256 

.49.1 

06 

,4 

15 

25.279 

-49,8 

09 

3,9 

29 

25,222 

09 

10.2 

29 

25,270 

■49.9 

04 

1.3 

20 

27 

26,686 

-46.6 

09 

14.1 

29 

26.727 

•  46.6 

36 

,8 

13 

26.746 

-47.2 

08 

3,9 

28 

26.687 

09 

10.8 

29 

26,736 

-47.7 

07 

1.3 

15 

26 

28.606 

.43,7 

08 

13.2 

29 

26,644 

•  44.3 

03 

2,0 

12 

28.667 

.44.5 

07 

9,7 

23 

28,602 

08 

13.7 

29 

28,644 

-49.6 

06 

1.2 

10 

22 

31.362 

-39.6 

09 

14.7 

28 

31.376 

.41,2 

08 

2.9 

12 

31.402 

.40.5 

08 

6,2 

16 

31,343 

-40.0 

08 

13.8 

26 

31,361 

-42.7 

09 

1.2 

7 

18 

33.833 

.34.5 

15 

33.824 

•37,9 

12 

33.848 

.37.7 

10 

33,828 

-36,8 

7 

33,791 

-40.1 

EMPALMEi  MEXICO 

•       FAIRBANKS.  AlASKl 

FLINT,  MICH. 

FORT  WORTH.  TEXA 

S 

GLASOOH,  MONT. 

1009  MB 

993  MB 

991  MB 

995  MB 

933  MB 

SURFACE- 

30      12 

25.3 

20,003 

1.3 

29 

135 

4,7 

•.7 

02 

2.0 

30 

236 

12.4 

10.6 

30 

,7 

To" 

180 

20. 4|  18.4 

19 

,8 

30 

696 

10.8 

2.9 

09 

1.8 

1000 

30i      92 

26,9 

20,9  09 

1.5 

29 

79 

30 

159 

30 

135 

j 

30 

114 

950 

30    542 

27.1 

16. 4| 09 

1.1 

29 

503 

7,7 

-.7 

3.3 

30 

588 

13.7 

8,6 

26 

3,2 

30 

583 

21,0 

15.2 

3.8 

30 

590 

900 

30   1.025 

25.0 

11,9|09 

1.1 

29 

949 

9,8 

•2.8 

3,4 

30 

1.046 

11.3 

6,7 

28 

30 

1,047 

19.0 

12.7 

3.3 

30 

1.001 

14.4 

2.3 

2.7 

850 

30   1.524 

21.8 

9.41 12 

1.3 

29 

1.411 

2.7 

-4,6 

2.4 

30 

1.521 

6.4 

2,3 

30 

1,537 

16.4 

8.9 

2.6 

30 

1,483 

13.2 

-.4 

4.3 

800 

301  2.048 

18.6 

6.01 14 

1.9 

29 

1.898 

•  .7 

•1,1 

1.9 

30 

2.021 

6.3 

-4,3 

30 

2,051 

13.3 

6.0 

2.3 

30 

1,991 

10.3 

-2.9 

9.2 

750 

30   2.593 

14.6 

2.6 

2,8 

29 

2.412 

•4,2 

-10.4 

1.6 

30 

2,547 

4.4 

-9,1 

30 

2.590 

10.1 

1.4 

1.9 

30 

2.522 

6.6 

-5.9 

6.9 

700 

30   3.178 

10.6 

..5 

2.9 

291  2.952 

•7.2 

-15.7 

1.8 

30 

3,1081   2,1 

-12,0 

30 

3.162 

6.6 

-2.4 

1.7 

30 

3,088 

2.5 

-7.7 

8.6 

650 

30   3.786 

6.1 

-4.0 

3.0 

29 

3,926 

•  10.5 

-20.3 

1,9 

30 

3,702 

..6 

-15,8 

30 

3,767 

3.3 

-7.0 

1.8 

30 

3,679 

-1.5 

-12.3 

10.4 

600 

30   4.442 

1.9 

-10.6 

1,8 

29 

4.139 

•  14.2 

-24.7 

1,8 

30 

4.339 

•  4.6 

-20,3 

30 

4.413 

.0 

-12.3 

2.2 

30 

4.316 

-5.7 

-15.0 

11.8 
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30'  5.135 

•  2.3 

-16.1 

.6 

29 

4.791 

-16.8 

-28.6 

1.7 

30 

5.012 

•  8.7 

-23,7 

30 

5.100 

-3.7 

-17.4 

2.1 

30 

4,966 

-10.3 

-20.1 

13.3 
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-20,9! 28 

1.2 

29 

9.497 
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-33.5 

2,2 

30 

5.752 

•  13.4 

-27,3 

30 

5.852 

-8.3 

-22.5 

4.1 

30 

5,721 
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14.0 
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2.2 

29 

6.253 

•  29.4 

•38.7 

2,3 

30 

6,538 

•18.9 
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27 

30 
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5.3 

30 

6,505 
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16.0 
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.17.4 
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3.4 

29 

7.089 

-35.7 

-44.3 

3.1 

30 

7,412 

•  25.3 

-36.7 

30 

7.548 

-19.9 

-33.1 

6.9 

30 

7,372 

-26.7 
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16.5 
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30   8.587 

-23.9 

-38,2126 

5.6 

29 

8,004 

•  42.7 

3.3 

30 

8.366 

•32.4 
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30 

8.524 
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8,322 
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29 

9,026 
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1.2 

30 

9.437 
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-49,7 

30 
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-47.3 
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30 
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-42.9 

27 

21.9 
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30  10.959 

-41,6 
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29 
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12.956 

•55,6 

29 

13,173 

-96.9 
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-67.0 

39 

2.5 

30] 17,821 

-57.8 

28 

9.5 
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-91.6 

27 
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28 
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29 
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40 

22  22.214  .56.1 

09 

11,0 

29|22. 0881-53. 2 
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6.5 

30  22.220 

-94.9 

29 

3.1 

30 
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09 
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08 
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09 
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29 
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30 
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27 
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09 

9.9 
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09 
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27 
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28 

26,788 
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27 

26.733 
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09 

9.7 

28 
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5.6 

IS 
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08 

16.2 

27 

28.409 

.92,0 

30 

7.0 

26 

28.711 

.43.6 

26 

28.659 
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08 

10.1 

26 
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-46.1 

28 

7.8 

10 

20; 31,068 

.49,3 

^0 

8.4 

23 

31.462 

•40.1 

24 

31,401 

-40.1 

09 

9.3 

15 

31,341 

-41.0 

28 
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7 

10 

33.448 

.46,0 

12 

33.895 

•  36.8 

13 

33,836 

-36.3 

! 

5 
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14.9 

4,8 

13 

4.1 

30 

1.118 

11,1 

1.3 

23 

3,5 

30 

210 

10.1 

6.1 

32 

.7 

30 

273 

15,6 

13.4 

02 

.6 

30 

HI 

29.1 

24.7]  11 

1.1 

1000 

30 

108 

30 

103 

30 

152 

30 

166 

30 

82 

950 

30 

551 

30 

542 

30 

564 

13.0 

6,2 

26 

2.6 

30 

602 

17.3 

13.0 

02 

1.9 

30 

933 

24.9 

22.8  12 

4.4 

900 

30 

1.018 

30 

1.005 

30 

1.035 

10,3 

4,5 

29 

3.4 

30 

1,065 

14,9 

10.1 

04 

.7 

30 

1,008 

21.6 

18.9 

12 

4.3 

850 

30 

1.509 

15.6 

4,4 

13 

4.1 

30 

1.479 

13,5 

-1,0 

6,3 

30 

1.910 

-,2 

29 

4.3 

30   1.548 

12.8 

7.1 

.9 

30 

1,504 

19.0 

15.7 

3.4 

eoo 

30 

2.025 

15.7 

2.5  15 

4.9 

30 

1.987 

10.5 

-3,0 

5.7 

30 

2.009 

-4,4 

29 

9.6 

30'  2.056 

10.5 

3.2 

1.8 

30 

2,024 

16.2 

12.1 

4.1 

750 

30 

2.565 

12.9 

-,2  21 

3.2 

30 

2.921 

6,6 

.9,4 

5.9 

30 

2.932 

-8,3 

29 

6.8 

30i  2,587 

8.5 

-2.4 

3.3 

30 

2,973 

13.6 

7.7 

4.4 

700 

30 

3.147 

6.7 

-2.4  25 

4.5 

30 

3.084 

2,6 

-8,2 

7.9 

30 

3.095 

-10,8 

29 

6.0 

30l  3,160 

9.9 

-6.5 

4.3 

30 

3,191 

10.6 

3.0 

4.3 

650 

30 

3.7461   4,0 

-5.4  26 

5.5 

30 

3.676 

.1,4 

-11,9 

10.5 

30 

3.684 

.1,7 

-14,8 

29 

10.2 

30 

3,761 

2.4 

-11.3 

5.3 

30 

3,763 

7.0 

.0 

4.4 

600 

30 

4.40ll  -1.0 

-9.9  27 

5.8 

30 

4.312 

.5,5 

•16,1 

12.6 

30 

4.322 

.5  ,2 

-19,0 

29 

10.7 

30 

4,406 

-.9 

-16.1 

6.1 

30 

4,419 

3.0 

-3.9 

4.6 

550 

30 

5,076   -6,0 

-16.5  27 

6.5 

30 

4.984 

-10,1 

-20,2 

13.4 

30 

4.990 

.9,3 

-23.6 

29 

11. 0 

30 

5,092 

-4.7 

-19.7  27 

6.6 

30 

9,114 

-l.l 

-8.9 

4.0 

500 

3Q 

5.8261-10.9 

-21.7  26 

6.7 

30 

5.718 

-15.1 

.25.1 

14.5 

30 

9.732 

-28.9 

26 

12.1 

30 

5,640 

-9.9 

-24.6! 27 

7.3 

30 

9,673 

-9.3 

-12.3 

3.6 

450 

30 

6.624-16.0 

•29.3  26 

6,6 

30 

6.500 

-20.3 

•31.2 

16.1 

30 

6.514 

-33.4 

29 

12.9 

30 

6,643 

-19.0 

-29.41 27 

8.1 

30 

6,690   -9.9 

-20.2 

4.1 

too 

30 

7.5081-22.5 

-34.6  26 

9.8 

30 

7.370 

.26,4 

-36.9 

18.2 

30 

7.386 

.26io  -39,0 

28 

19.0 

30 

7,926 

.21.2 

-35.0 

9.0 

30 

7,994 

-19.9 

-26.4 

3.8 
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30   8.4741-29,9 

-41.9'26 

11.4 

30 

8.321 

.33,7 

-43.8 

19.5 

30 

8.340 

.33.1! -44.9 

28 

16.8 

30 

6,498 

-26.2 

-41.5 

10.9 

30 

6,987 

-22.3 

-32.2 

09 

3.6 

300 

3o!  9>553  -38,5 

.48.8  27 

14.4 

30   9.3B3 

.42,2 

21.4 

30 

9.406 

-41.1  -51.1 

28 

18.6 

30 

9,986 

-36.9 

-48.3 

12.6 

30 

9,701 

-30.9 

-40.3 

09 

3.7 

250 

30 

10,761,-47.41       ,27 

17.2 

30  10.991 

.50.9 

22.8 

30 

10.623 

26 

21.1 

30 

10,629 

-49.9 

15.2 

30 

10,966 

-40.6 

-49.4 

08 

4.1 

200 

30 

12.230-54.3!      '27 

20,0 

30  12,026 

.99.6 

23.7 

29 

12.067 

26 

21,0 

30 

12,283 

-94.7 

16.2 

29! 12,444 

-93.3 

06 

3.4 

175 

30 

13.061;-57.0 

27 

20.1 

30  12.878 

-55.1 

22.0 

29 

12.920 

28 

20.8 

30 

13,129 

-99.7 

15.9 

29113.286 

-60.6 

06 

4.0 

150 

30 

14.0491-60.5 

27 

16.3 

30 

13.860 

-55.8 

19.4 

29 

13.900 

28 

19.1 

30 

14,089 

-62.3 

13.6 

29!l4.229 

-66.3 

06 

6.3 

125 

30 

15.173-64.6 

27 

15.0 

30 

15.015 

-57.8 

16.3 

29 

15.049 

28 

16.2 

30  15,207 

-64.9 

10.4 

29 

15,301 

-76.0 

07 

8.9 
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29 

16.525!-66.8 

27 

9.9 

30 

16.418 

-96.9 
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28 
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07 

11.9 
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27 
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28 
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30 
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6.8 

29 
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29 

9.3 
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2.4 
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17,657 

-73.1 

09 

12.2 
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27 
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28 

3.6 
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27 

4.6 
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09 
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1.9 
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-10.6 

8.3 

30 

3.196 

7.3 

-7.6 
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12 

5,487 

-23.3 

-36.9 

10 

4.1 

«S0 

30 

6,666 

•  13.5 

-27.0 

32 

3.5 

30 

6.586 

-17,7 

-29,7 

11.5 

30 

6.665 

•12.3 

.30.6 

21 

4.1 

30 

6,645 

-14.7 

-29.0 

28 

5.3 

12 

6,245 

-29.0 

-41.3 

09 

5.2 

400 

30 

7.554 

•19.6 

-33.5 

32 

4.8 

30 

7.467 

•  24,2 

-35,8 

12,4 

30 

7.579 

•19.0 

-35.8 

23 

6,0 

30 

7,532 

-21.1 

-34.8 

29 

6.6 

12 

7,082 

-35.1 

-45.8 

09 

5.0 

350 

30 

8.531 

-26.8 

-40.5 

32 

7.1 

30 

8.425 

•31,8 

-42,4 

14,5 

30 

6.559 

-26.5 

'41.1 

24 

9,6 

30 

8,604 

-26.3 

-41.6 

28 

8.1 

12 

8,000 

-42.0 

07 

4.4 

300 

30 

9.624 

-35.2 

-47.6 

31 

8.3 

30 

9.495 

•40,5 

-48,9 

16.2 

30 

9.653 

-35.0 

-48.2 

25 

13,0 

30 

9,591 

-36.7 

-46.1 

29 

10.0 

12 

9,026 

-49.6 

06 

3.4 

250 

30 

10.870 

•  44.2 

30 

10.3 

30 

10.712 

•49,6 

20.6 

30 

10,899 

-44.8 

25 

17,7 

30 

10,829 

-45.5 

29 

12.9 

12 

10,206 

-53.2 

35 

4.4 

200 

30 

12,333 

•53.9 

31 

12.7 

30 

12.149 

•55,4 

22.7 

29 

12,353 

-56.0 

26 

21,8 

30 

12,269 

-54.0 

30 

15.2 

12 

11,652 

-50.0 

31 

4.2 

175 

30 

13,182 

•  58,5 

32 

12.9 

30 

12.998 

•  57,0 

22.8 

29 

13,191 

•61.4 

26 

21.5 

30 

13,139 

-57.6 

30 

15.0 

12 

12,526 

-49.0 

29 

3.8 

150 

30 

14,139 

-63,7 

31 

11.2 

30 

13.969 

•59,0 

21.3 

29 

14,136 

•66.0 

26 

17.6 

30 

14,103 

-61.6 

30 

12.7 

12 

13,537 

-49.4 

28 

4.0 

125 

30 

15,244 

•  68,4 

31 

8.4 

30 

15.105 

•61.5 

16.0 

29 

15,234 

-66.9 

25 

11.3 

29 

15,220 

-66.9 

30 

10.2 

12 

14,730 

-49.6 

28 

3.7 

100 

30 

16,573 

-70,5 

33 

4.9 

30 

16.460 

•63.5 

10.8 

29 

16,559 

-71.7 

23 

3.7 

29 

16,566 

-67.4 

30 

6.7 

12 

16,189 

-49.9 

28 

3.6 

60 

30 

17,905 

•  67.4 

03 

3.8 

30 

17.855 

•61.4 

6.4 

29 

17,881 

•69,7 

10 

4.3 

28 

17,917 

-64.6 

32 

3.3 

12 

17,645 

-50.7 

27 

3.2 

70 

30 

18,714 

-64,7 

07 

4.8 

29 

16.682 

•  60.3 

4.5 

29 

18,681 

•67.4 

09 

7.3 

28 

18,737 

-62.4 

02 

2.0 

12 

16,513 

-51.2 

27 

3.1 

60 

30 

19,664 

-61.1 

09 

6.5 

29 

19.645 

•58,7 

2.7 

29 

19,617 

•  64.5 

09 

9.8 

28 

19,694 

-59.5 

08 

2.7 

12 

19,514 

-51.6 

27 

4.1 

50 

29 

20,805 

-56,3 

09 

7.2 

26 

20.789 

-57,4 

1.7 

29 

20,740 

•61,4 

09 

12.0 

28 

20,843 

-56.9 

08 

3.4 

12 

20.696 

-52.0 

28 

2.6 

40 

29 

22,219 

•55,4 

06 

9.7 

27 

22.199 

•  55,6 

2.6 

29 

22,134 

•56,0 

09 

13.9 

28 

22,265 

-54.2 

08 

4.6 

12 

22,140 

-52.3 

29 

4.9 

30 

28 

24,069 

-51,9 

09 

12.0 

19 

24,033 

.52,5 

3.4 

29 

23,963 

-54.4 

09 

15.3 

28 

24,124 

-51.0 

09 

6.0 

12 

24,002 

-52.0 

30 

6.0 

25 

28 

25,257 

•49,5 

09 

13.2 

18 

25,214 

•  50,6 

3.8 

29 

25,137 

-52.0 

09 

16,0 

28 

25,315 

-49.0 

09 

7.3 

12 

25.182 

-51.9 

30 

5.3 

20 

27 

26,728 

•  46,9 

09 

13.2 

17 

26,675 

.46,3 

5.4 

29 

26,593 

•49.0 

09 

17.6 

26 

26,786 

-46.3 

09 

7.5 

10 

26,597 

-51.8 

15 

26 

28,651 

•42.9 

09 

12.9 

16 

28,566 

•45.9 

5.8 

29 

28,493 

•45.9 

09 

18.8 

IS 

28,709 

-43.9 

06 

7.5 

8 

28,467 

-50.8 

10 

25 

31,405 

-39,3 

09 

13.9 

14 

31,291 

•41,^ 

6.8 

27 

31,220 

•41.3 

09 

21.5 

10 

31,454 

-40.5 

7 

11 

33,872 

•  35,1 

7 

33,695 

•  36.9 

19 

33,666 

•  36.8 

09 

22.5 

5 

L 

11 

36,016 

•34.1 

HAJUI<a<  MARSHALL 

s. 

•        MEOFORO,  DREG, 

HERIDA,  MEXICO 

MIAMI.  FLA. 

MIDLAND,  TEXAS 

♦            1010  MB 

969  MB 

1011  MB 

1013  MB 

917  MB 

SURFACE 

30 

3 

26,8 

25.6 

09 

1.9 

30 

401 

11.3 

7,7l30 

.2 

30 

11 

22.8 

22.4 

08 

3.4 

30 

4 

26.6 

22.5 

10 

1.0 

30 

874 

17.9 

15.5 

11 

1.8 

1000 

30 

92 

27.2 

22.7 

09 

2.2 

30 

130 

30 

110 

23.6 

23.0 

08 

4.6 

30 

114 

25,9 

22.6 

12 

1.9 

30 

126 

950 

30 

538 

23.6 

18.6 

U 

3.9 

30 

570 

14.5 

7,6 

30 

.6 

30 

560 

23.3 

20,8 

11 

6,7 

30 

572 

23.1 

20.2 

14 

3.9 

30 

574 

900 

30 

1,017 

20.9 

15.3 

10 

4,6 

30 

1.020 

14.1 

6,0 

32 

,9 

30 

1,034 

20.6 

17,0 

11 

6,1 

30 

1,038 

20.3 

16.1 

15 

3.6 

30 

1,037 

19.4 

15.6 

15 

4.6 

850 

30 

1,510 

16.2 

12.1 

10 

5.0 

30 

1.501 

12.7 

3.1 

20 

,8 

30 

1,528 

18.1 

13,5 

11 

5.3 

30 

1,530 

17.4 

13.0 

16 

3.0 

30 

1,530 

16.2 

12.3 

19 

7.3 

800 

30 

2,029 

15.7 

6.6 

10 

5.2 

30 

2,009 

10.8 

-3,3 

22 

3,1 

30 

2,046 

15.2 

10,1 

11 

4.9 

30 

2,047 

14.6 

9.3 

16 

2.3 

30 

2,048 

16.4 

7.8 

19 

4.0 

750 

30 

2,578 

13,0 

4.6 

10 

4,8 

30 

2,541 

8.3 

•7,0 

24 

5,4 

30 

2,692 

12.3 

6,5 

12 

4.5 

30 

2,592 

11.6 

5.1 

17 

2.4 

30 

2,591 

12.4 

2.1 

19 

1.3 

700 

30 

3,153 

10,0 

1.1 

10 

5.0 

30 

3,112 

4.9 

-9,9 

25 

6,8 

30 

3,166 

9.2 

2,4 

12 

4.3 

30 

3,167 

8.9 

.2 

19 

2.2 

30 

3,169 

8.6 

-1.9 

30 

.2 

650 

30 

3,769 

6.7 

-2.7 

09 

5,5 

30 

3,707 

1.0 

-13,1 

25 

8.4 

30 

3,776 

5.9 

-2,1 

10 

3.7 

30 

3,776 

6.5 

-3.1 

20 

2.8 

30 

3,779 

4.9 

-7.3 

33 

1.7 

600 

30 

4.420 

3.0 

-7,3 

09 

6,3 

30 

4,351 

-2.8 

•  17,6 

26 

8,8 

30 

4,432 

2.1 

-6,6 

09 

4.0 

30 

4,429 

1.7 

-6.4 

19 

2.2 

30 

4,427 

.8 

-12.6 

30 

2.4 

550 

30 

5.115 

-.8 

-10,7 

09 

6,4 

30 

5,025 

•7.1 

-21,8 

26 

10,0 

30 

5,125 

•  1.8 

•9,9 

07 

3.7 

30 

5,117 

-2.2 

-11.5 

21 

1.9 

30 

5,115 

-3.0 

-17.3 

30 

3.4 

500 

30 

5.877 

•4,7 

-15,0 

09 

6.1 

30 

5,773 

•11.9 

-26,8 

26 

11,4 

30 

5,866 

•5.9 

-15,2 

05 

3,2 

30 

5,877 

-6.7 

-16.6 

20 

2.5 

30 

5,871 

-7.6 

-22.7 

29 

4.3 

450 

30 

6.696 

•  9,4 

-21.0 

10 

6,4 

30 

6,564 

•  17.5 

-32,0 

27 

12,0 

30 

6,698 

-10.6 

-22,9 

03 

2.3 

30 

6,692 

-11.5 

-21.9 

21 

1.6 

30 

6,681 

-12.7 

-28.3 

29 

5.4 

400 

30 

7.603 

•  14,6 

-26.4 

10 

6,7 

30 

7,443 

-23.7 

■  38,6 

27 

14,1 

30 

7,601 

-16.7 

-27,8 

34 

1.9 

30 

7,588 

-17.0 

-27.6 

22 

2.6 

30 

7,673 

-19.1 

-32.9 

29 

7.5 

350 

30 

8.601 

•21.3 

•34.1 

10 

6,8 

30 

6,404 

-31.2 

-44,8 

27 

15,1 

30 

6,591 

-23.4 

-36,3 

31 

3.1 

30 

8,576 

-23.9 

-34.9 

22 

4.5 

30 

8,553 

-26.1 

-39.3 

29 

9.1 

300 

30 

9,720 

-29.5 

-42.8 

10 

5.7 

30 

9,476 

-40.1 

-50,9 

27 

16,9 

30 

9,701 

-31.6 

-46,3 

29 

4.6 

30 

9,683 

-32.2 

-42.7 

22 

5.9 

30 

9,649 

-34.3 

-45.8 

29 

11.9 

250 

30 

10,995 

-39.7 

-51.0 

10 

5.4 

30 

10,696 

•  49.3 

27 

17,5 

30 

10,963 

-41.9 

26 

9.2 

30 

10,943 

-42.3 

22 

6.5 

30 

10,900 

-43.4 

29 

16.2 

200 

30 

12,481 

•  52.1 

10 

3.6 

29 

12.136 

.54.8 

26 

19,6 

30 

12.435 

-53.6 

26 

11.1 

30 

12,412 

-54.6 

23 

7.3 

30 

12,366 

-53.3 

29 

19.1 

175 

30 

13,331 

-59,3 

11 

2.2 

29 

12.990 

•  56.2 

26 

19.6 

30 

13,261 

•  59.6 

28 

10.9 

29 

13,256 

-60.7 

24 

7.6 

30 

13,216 

-58.6 

29 

17. S 

150 

29 

14,280 

-66,6 

13 

1.6 

29 

13.964 

.58.5 

26 

20,1 

29 

14,229 

-66.2 

29 

9.5 

29 

14,203 

-66.2 

26 

6.9 

30 

14,174 

-64.1 

29 

15.7 

125 

29 

15,362 

-74,1 

15 

2.9 

29 

15.102 

•60.9 

26 

16,5 

29 

15,316 

•72.0 

32 

5.8 

28 

15,296 

-70.4 

30 

3.6 

30 

15,276 

-69.1 

29 

11.3 

100 

29 

16,645 

-76,1 

12 

3.2 

28 

16.483 

-62.2 

26 

11,7 

29 

16,621 

•73.4 

02 

6.2 

28 

16,616 

-71.4 

01 

2.9 

30 

16,596 

-71.4 

31 

5.5 

80 

23 

17,950 

•  69,4 

09 

2.6 

27 

17.868 

•60.4 

26 

7,2 

29 

17,944 

.68.4 

07 

6.4 

28 

17,945 

-67.3 

07 

5.6 

30 

17,926 

-68.3 

36 

2.4 

70 

28 

16,754 

.66,0 

10 

1.9 

27 

18.702 

•  59.4 

26 

4,5 

29 

16,750 

.65.7 

06 

6.4 

28 

16,755 

-64.5 

08 

6.9 

30 

18,733 

-64.6 

06 

3.6 

60 

28 

19,695 

•  63,0 

08 

1.0 

27 

19.670 

•58.3 

28 

2,7 

28 

19,694 

.62.7 

08 

10. 0 

28 

19,704 

-61.4 

09 

9.2 

30 

19,663 

-61.1 

09 

5.3 

50 

28 

20,823 

-60,1 

11 

.9 

27 

20.821 

-57.0 

28 

1,5 

28 

20,629 

-58.6 

06 

11.4 

27 

20,639 

-59.0 

09 

11.2 

30 

20,822 

-58.8 

09 

6.4 

40 

28 

22,227 

-56,9 

10 

2.7 

26 

22.241 

•  55,6 

29 

1.4 

28 

22,244 

.54.9 

08 

13.3 

27 

22,246 

-55.9 

09 

12.8 

?0 

22,232 

-56.0 

09 

7.7 

30 

2S 

24.067 

-52,4 

10 

3.8 

26 

24.089 

-52,0 

30 

2.4 

25 

24.099 

.51,2 

08 

15.0 

27 

24,094 

-51.9 

09 

15.1 

2t 

24,077 

-52.2 

06 

9.7 

25 

28 

25,254 

-49,7 

12 

3.7 

25 

25.279 

-50,2 

26 

3.2 

21 

25,284 

.49,6 

08 

16.0 

27 

25,281 

-49.8 

09 

15.6 

23 

25,254 

-49.9 

09 

11.3 

20 

27 

26,716 

•  47,6 

11 

4.7 

25 

26.741 

-48,7 

28 

4.3 

16 

26,761 

-46,2 

09 

17.9 

27 

26,751 

-46.6 

09 

15.5 

21 

26,725 

-47.2 

09 

11.3 

1$ 

25 

28,627 

-43,9 

10 

6.5 

25 

26,644 

•46.1 

26 

4.9 

15 

28.696 

.41,6 

08 

18.1 

20 

28,661 

-43,0 

09 

16.7 

19 

28,636 

-44.6 

09 

11.5 

10 

18 

31,371 

•40.2 

09 

17.8 

21 

31,356 

-43.4 

27 

3.1 

8 

31,469 

•  35.7 

17 

31,413 

-39.0 

09 

17,2 

11 

31,361 

-41.0 

7 

9 

33,857 

-35.2 

13 

33,781 

.40.1 

26 

4.1 

6 

33,886 

-35.3 

5 

7 

36,106 

.35,6 

^ 

J 

MONTERREY*  MEXK 

J 

MONTGOMERY,  ALA 

*       NANTUCKET,  MASS 

NASHVILLE,  TENN 

•          NOME,  ALASKA 

969  MB 

1010  MB 

1019  MB 

998  MB 

1006  MB 

SURFACE 

30 

423 

21,5 

21.1 

36 

.2 

30 

57 

17,4 

15.8 

04 

1.1 

30 

14 

16,4 

13,3 

02 

1.1 

29 

160 

16.2 

14.6 

08 

.7 

28 

J   6.5 

I.9I05 

1.7 

1000 

30 

148 

30 

143 

18,9 

16,5 

07 

2.1 

30 

170 

16,1 

12.9 

34 

1.3 

29 

160 

09 

.9 

28 

66 

07 

2.0 

950 

30 

597 

21.2 

19.7 

10 

1.4 

30 

588 

19,6 

15,3 

10 

3.3 

30 

606 

16,0 

10.3 

30 

2.2 

29 

899 

17.9 

12.9 

17 

1.6 

28 

491 

6.9 

.9 

10 

4.4 

<00 

30 

1,062 

19,0 

16,6 

13 

3.6 

30 

1.052 

17,4 

13,1 

11 

2.5 

30 

1,063 

13,0 

5.2 

2.5 

29 

1,061 

15.7 

9.9 

25 

1.7 

28 

933 

3.9 

-1.0 

12 

3.9 

850 

30 

1,553 

16,7 

13,3 

13 

4.3 

30 

1,539 

14,6 

6.9 

10 

1.6 

30 

1,542 

10,5 

1.6 

3.3 

29 

1,645 

13.2 

6.6 

29 

2.2 

26 

1,393 

.8 

-3.5 

12 

3.9 

BOO 

30 

2.068 

14.3 

6.4 

12 

5.1 

30 

2,050 

12,6 

1,0 

09 

1.3 

30 

2,046 

8,7 

-4.2 

4.4 

29 

2,053 

10.6 

1.2 

29 

2.7 

26 

1,860 

-1.9 

-6.6 

13 

4,4 

750 

30 

2,610 

11,7 

3.4 

10 

3.8 

30 

2,590 

10,1 

-2,0 

08 

.5 

30 

2,577 

6,4 

-7,9 

6.0 

29 

2,569 

6.1 

-2.0 

28 

2.8 

26 

2.393 

-4.3 

-13.0 

13 

4.7 

700 

30 

3,186 

8,8 

-1.9 

08 

2.4 

30 

3,161 

7,5 

•5,4 

07 

.2 

30 

3,141 

3,6 

-10,5 

6,9 

29 

3,156 

5.4 

-6.6 

27 

3.4 

26 

2,933 

-7.3 

-17.4 

13 

4.4 

650 

30 

3.800 

5,3 

-5.6 

06 

2.3 

30 

3,769 

4,4 

.9,5 

35 

.2 

30 

3.737 

,4 

-13,8 

8,4 

29 

3,756 

2.1 

-11.5 

27 

3.9 

26 

3,505 

-10.7 

-21.1 

14 

5.1 

600 

301  4j445 

1,3 

-9,4 

03 

2.0 

30 

4,417 

,7 

-13.6 

29 

1.3 

30 

4.378 

•3,1 

-16,9 

9,4 

29 

4,401 

-1.6 

-16.5 

27 

4.3 

26 

4,120 

-14.2 

-24.6 

14 

4.6 

550 

30   5,139 

•2,8 

•  13.6 

05 

1.3 

30 

5,109 

.3,3 

.16,2 

29 

2,0 

30 

5.057 

■6,6 

-22,3 

10,4 

29 

6,082 

-5.0 

-20.8 

27 

5.6 

28 

4,771 

-18.4 

-28.2 

14 

5.0 

500 

30   5.690 

-7,2 

-20.3 

04 

1.2 

30 

5.859 

•6,1 

.23,1 

26 

2,4 

30 

5.601 

•11.4 

-27,6 

11,4 

29 

6,832 

•9.6 

-25.5 

27 

6.5 

28 

5,461 

-23.4 

-32.1 

15 

5.5 

450 

30   6,701 

•  12,0 

•26.2 

02 

2.0 

30 

6.670 

•  13,5 

-28,1 

27 

3,7 

30 

6,596 

•16.7 

-33,2 

13,2 

29 

6,631 

-15.1 

-30.4 

27 

7.2 

28 

6,235 

-29.0 

-37.5 

16 

5.5 

400 

30   7,597 

•  17,5 

-35.2 

34 

3.1 

30 

7.S56 

•19,9 

-32,8 

27 

4.6 

30 

7,476 

•  22.9 

-39,1 

14,7 

29 

7,519 

-21.1 

-36.8 

28 

6.3 

28 

7,076 

-34.9 

-44.7 

16 

4.9 

350 

30|  8,584 

•24,2 

-40.4 

32 

5.5 

30 

8.533 

•27,1 

-40,3 

27 

5.7 

29 

8,436 

-30.4 

-44,7 

17,4 

29 

6,490 

-28.4 

-42.2 

27 

8.9 

26 

7,995 

-41.7 

-47.9 

17 

4.0 

300 

301  9,689 

•32,6 

-47.0 

31 

8.2 

30 

9,625 

.35,5 

-47,4 

26 

7.3 

29 

9,616 

-38.5 

•50,7 

20.3 

29 

9,576 

-36.9 

-48.5 

28 

10.3 

28 

9,025 

-48.7 

IS 

2.0 

250 

30! 10,947 

•42,6 

31 

10.8 

30 

10,869 

.44,8 

27 

7.6 

29 

10,745 

-47.3 

23.6 

29 

10,613 

-46.0 

27 

12.7 

28 

10,211 

-52.8 

26 

2.0 

200 

3o! 12,416 

-54.0 

31 

10.9 

30 

12,329 

-54,3 

28 

8.6 

29 

12,194 

.55.1 

22.7 

29 

12,266 

-54.7 

27 

13.6 

28 

11,655 

-51.2 

27 

2.4 

175 

30  13,26r-60.3 

32 

10.0 

30 

13,177 

.58,2 

28 

6.5 

29 

13,041 

.57.7 

22.1 

29 

13,114 

-57.9 

28 

13.7 

27 

12,536 

-49.7 

27 

2.4 

150 

29  14,207-66.5 

31 

9.7 

30 

14,136 

-62,8 

28 

8.0 

29 

14,009 

•  59.9 

19.8 

29 

14,076 

-61.4 

28 

12.3 

27 

13,546 

-49.9 

27 

2.9 

125 

28  15,296  -72.3 

33 

5,9 

30j 15,249 

-66,9 

29 

6.5 

29 

15,141 

•62,3 

15.8 

29 

15,197 

-65.2 

28 

10.5 

27 

14,736 

-49.9 

26 

3.4 

100 

27  16,599  -74.5 

01 

3.8 

301 16,590 

-68,3 

32 

4.4 

29 

16,517 

-62,3 

11.8 

29 

16,549 

-66.4 

29 

7.6 

27 

16,196 

-50.0 

27 

2.7 

80 

26| 17,909 

-69,7 

05 

6.7 

29 

17,935 

-65,5 

01 

2.0 

29 

17,903 

•  59,9 

7.0 

29 

17,907 

-64.0 

30 

3.4 

27 

17,652 

-50.4 

26 

2.9 

70 

25 

18.717 

-65,6 

07 

8.2 

29 

18,750 

.63,1 

06 

2.6 

29 

18.740 

•58,4 

5.4 

29 

18,729 

-61.7 

32 

1.9 

27 

18,522 

-50.6 

27 

2.6 

60 

25 

19.660 

"63,1 

09 

9,0 

28 

19,705 

.60,3 

08 

4.5 

29 

19.714 

-56,3 

3.8 

28 

19,692 

-39.0 

05 

1.5 

27 

19,524 

-51.0 

26 

3.2 

50 

25 

20,790 

-59,9 

09 

9.6 

27 

20,651 

-57,2 

09 

6.1 

26 

20.675 

.54,6 

2.6 

27 

20,841 

-56,5 

06 

2.1 

27 

20,709 

-51.3 

27 

3.4 

40 

24 

22,200 

■  56,1 

08 

12,6 

27 

22,272 

-54.0 

09 

7.3 

26 

22,311 

.52,3 

-  1.0 

27 

22,268 

-53.5 

06 

3.4 

27 

22,156 

-51.9 

27 

3.9 

30 

23; 24,049 

-52,3 

08 

14,0 

23 

24,125 

-51,3 

09 

9.9 

27 

24,187 

.49,2 

.2 

26 

24,132 

-50.3 

09 

5.4 

27 

24,018 

-51.9 

29 

4.6 

25 

22;25,234 

•50,0 

08 

15. 2 

23 

25,314 

-49,2 

09 

11.4 

27 

25,387 

-47,7 

.2 

25 

25,327 

-48.5 

09 

6.1 

27 

25,200 

-51.6 

29 

5.7 

20 

22  26,705 

•46,4 

08 

16.9 

22 

26,790 

-46,2 

10 

U.7 

25 

26,659 

.46,0 

08 

1.6 

25 

26,804 

-46.0 

09 

6.6 

27 

26,646 

-51.2 

30 

6.3 

i: 

20  28,629 

•42,: 

08 

16,7 

22 

28,714 

■42,9 

08 

9.9 

20 

26.766 

-43,5 

10 

2.6 

25 

28,726 

-44.0 

09 

6.6 

26 

28,506 

-50.4 

30 

7.1 

10 

12  31,381 

•36.1 

20 

31,464 

•  38,7 

:9 

9.7 

14 

31,542 

.39,9 

09 

2.1 

15 

31,471 

-40.4 

07 

7.9 

24 

31,199 

-47.9 

30 

8.2 

7 

8 

33,937 

-33,9 

9 

33,986 

.36,6 

7 

33,935 

-36.4 

11 

33,679 

-43.3 

See    reference    oole 


nd   of    table 


RAWINSONDE  DATA 

Avarags  monthly  value* 


SEPTEKBER  1969 


NORTH  PLiTTEt  NEKR, 
919  HB 


DAKLANO  CALIP. 
1012  Ha 


OKAHa,  NEBR. 
970  MB 


PACD  PACO<  AMERICAN  SAMOA 
1012  HB 


PEORIA/  ILL. 
999  HB 


3 

II 

to  m 


Vi 


SURFACE 
1000 
990 
900 
850 
SCO 
750 
700 
650 
600 
550 
500 
*50 
«00 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


8*7 

12* 

560 

1.019 

1>S09 

2>020 

2.956 

3.13* 

3.737 

*.3a3 

9.061 

9.909 

6.605 

7.489 

8.AA9 

9.925 

10.7*7 

12.192 

13.0*3 

1*.012 

19.1*2 

16.910 

17.878 

18.709 

19.670 

20,822 

22,2*9 

2*. 099 

25,291 

26,763 

28,682 

31,*30 

33,868 


19,3 

16,2 

1*.2 

11.0 

7.6 

3.1 

-1.7 

-6.2 

-11. 1 

-16.7 

-22.9 

-30.6 

•  39.5 
-*8.6 

•  5* 

•  56.8 
-59.9 
•63.0 

•  6*,* 
•62.6 
•60,5 
•98,2 
-56.9 
•94,2 
•51.0 
-*8,8 
•*6.3 
•*4.2 
-40.2 

•  38,* 


10.1    16 

8,*    20 

3,8    22 

•2,ol 2* 

-7,2    26 

•10.7' 27 
'U.8  2a 
■19,7  28 
'2*, 9  28 
>31,2'  28 
■37,9]  28 
■43,6 
■50,8 

28 
28 
28 
28 
28 


3,5 

5.4 

5,4 

5,0 

4,6 

5,2 

6,0 

7,5 

8.1 

9,0 

10,8 

11,9 

14,9 

17,8 

20,2 

20,5 

19,2 

15,3 

9,8 

6,6 

4.5 

2.7 

1,4 

,9 

1,0 

1,9 

2,3 

2,0 

2.2 


109 
992 

1.010 
1.900 
2.015 
2.999 
3.130 
3,733 
4,384 
9.064 
9.819 
6,619 
7,902 
8.469 
9.548 
10.778 
12.232 
13.089 
14.094 
19.182 
16.943 
17,907 
18.731 
19,692 
20,840 
22,260 
24.113 
25.302 
26.771 
28.679 
31.434 


14.1 
1*,2 

17,8 

19.9 

17,3 

1«,5 

U,* 

8,0 

4,2 

,1 

-4,7 

-9,9 

-15,7 

-22.4 

-29.9 

-38.6 

-47.2 

-53.6 

-56,6 

-60,1 

-63,8 

-69,3 

-63,4 

-61,2 

-99,2 

-57,1 

-54,8 

•51,6 

•  49,9 

•47.7 

•45,0 

•41.7 


12.3 
7.2 


•  ,7 
-3,4 


•31,9 
.37,3 
•42,6 


1,1 

1,1 

2,1 

2,4 

1,9 

2,1 

3,1 

3.5 

4.3 

5.3 

9.8 

6.7 

7.9 

8,7 

10.5 

11.2 

13.6 

15,9 

16,2 

14,6 

13,1 

8,9 

4,2 

2,2 

,9 

1,2 

2,5 

3,8 

4,4 

4,6 

3,9 


*03 

1*0 
975 
1.037 
1.521 
2,030 
2.964 
3,139 
3,733 
4,37Bi 
9,056 
5,804 
6,598! 

7,4eot 

8,442 
9,517 
10,741 
12,186 
13,039 
14.004 
19,137 
16,506 
17.882 
18,713 
19,679 
20,839 
22.262 
24.127 
29,322 
26,801 
28,738 
31,489 
33,932 


14,3 

19.8 

19.6 

14.3 

11.6 

8,7 

9,3 

1,7 

-1.9 

-6.3 

-11.0 

-16.8 

-23.9 

-30,9 

-39.4 

-48.4 

-94,7 

-97.1 

-99.4 

-62.5 

-63.3 

-61.6 

-60.1 

-58.3 

-56.0 

-53.6 

-50.4 

-48.3 

-45.8 

-43.4 

•  39.8 

-36.9 


12.4 

U.4 
9.1 
1.9 
-1.9 
-6.2 
-10.2 
■13.1 
.17.4 
■21.8 
-28.0 
•32,5 
-38,1 
-43,4 
-51,0 


9,6 
7,2 

7,8 
8,7 
9.7 
10.1 
11.3 
13.3 
15.3 
17,6 
20,1 
20,2 
18.5 
15.5 
11,4 
7,6 
5,7 
4,2 


9 

110 
998 

1,027 

1,919 

2,030 

2,971 

3,191 

3.760 

4.414 

9,106 

9.866 

6.679 

7.982 

8,975 

9.688 

10,993 

12.429 

13.277 

14.226 

19.311 

16.601 

17.901 

18,698 

19,634 

20,798 

22,196 

23,994 

25,177 

26,641 

28,964 

31,330 

33,800 


28.1 

29.8 

21.5 

18.2 

16.4 

15.3 

12.8 

9.9 

6.4 

2.4 

-1.6 

-5.9 

-10.7 

-16.1 

-22,4 

-31,2 

-41,4 

-93,1 

-59,7 

-66,4 

-73,3 

-76,8 

-70.8 

-68.0 

-64.2 

-61.0 

-97.2 

-92,6 

-90.4 

-47.4 

-42.7 

-37.7 

-35.5 


4.9 

4.7 


3.4 
1.8 


9.1 

6.1 
9.1 
10.4 
12.2 
14.1 
16. 


200 
155 

591 

1,049 

1,931 

2.037 

2,968 

3,133 

3.728 

4.371 

9,049 

9,799 

6,991 

7,470 

8,434 

9,912 

10,739 

12.186 

13,039 

14,009 

19,143 

16,917 

17.893 

18.729 

19.694 

20.890 

22.280 

24,147 

25,349 

26.827 

28,797 

31.908 

33.949 

36.284 


-38.1 
-43.5 
-49.1 


•47.7 
94.9 

'96. 


1.0 
2.6 
3.6 
4.9 
4.B 
6.4 
6.9 
7.9 
8.9 
9,6 
11.2 
12.9 
14.2 
16.2 
19.2 
20.2 
20.3 
18.3 
14.9 
10.9 
6.4 
4.4 
3.2 
1.2 
,1 
.7 


PITTSBURCH. 
977  MB 


RAPID  CITY.  S 
905  MB 


SURFACE 
1000 
950 
900 
890 
800 
750 
700 
690 
600 
950 
500 
450 
400 
350 
300 
250 
200 
175 
150 
129 
100 
80 
70 


359 

164 

9991 

1.099 

1.939' 

2,038^ 

2,5671 

3,133 

3,732 

4,372 

9,093 

9.794 

6.989 

7,47ol 

8,4*2' 

9.923i 

10.754 

12.207 

13.095 

14.023 

15.157 

16.934 

17.917 

18.790 

19,721 

20,880 

26|22,313 

24,184 

29,386 

26.870 

28.798 

31.994 

34.024 

36.369 


26 


26 


16 


13,2 

19,2 
13,3 

10,6 

8,2 

6.4 

4,0 

1,0 

•  3,0 

•6,9 

11,5 

'16, 8l 

•  23,0 
•29,9 
•38.1 
•46.8 

•  55.2 

•  57.2 

•  59.8 
•61.7 
•62.4 
•60.2 

•  58.8 
•97.2 
■55.1 
•52.5 
•49.1 
•47.0 

•  9.0 
•42.9 
•39.5 

•  39.7 
■32.3 


-9,3 

-9, 
-13,3 
-16,9 
-22,1 
-26,4 
-31,3 
-36,6 
-42, 
-48,1 


24 

27 

28 

,9   27 


4,9 
5,6 
6,3 
7,4 
8,4 
9,5 
10,4 
12.6 
13.0 
14.3 
17. 
19.0 
20,0 
19,3 
18,5 
15, 
11,1 
6,9 
4,8 


82 

930 
.007 
,901 
.019 
.966 
.143 
.793 
.409 
.106 
.869 
.689 
.989 
.986 
,704 
.979 
,496 
.304 
.290 
.328 
.605 
.906 
.707 
.644 
.769 
.170 
.004 
.181 
.638 
.539 
.267 
.718 


28 

5 

27 

8 

24 

0 

20 

9 

18 

4 

15 

8 

-5,0 
-9.6 

•  15.0 
•21.7 
-30.0 
-40.4 
-52.9 
-60.0 
-67.4 
-79.1 
-77.9 
.70.0 

•  66.9 
•63.9 

•  60.8 
•57.2 
•53.6 
-51.7 
-49.0 
-49.8 
-40.9 
-36.7 


24,3 

23.1 

18,7 

15.5 

U.9 

8.3 

5.2 

1.5 

-2.3 

-5,4 

-9.8 

-15.3 

-21.0 

-27.1 

-34.9 

-43.9 

-53.0 


ST  CLOUD.  MINN. 
980  HB 


ST  PAUL  IS..  ALASKA 
1002  MB 


SURFACE 
1000 
990 
900 
690 
800 
790 
700 
690 
600 
550 
900 
490 
*00 
390 
300 
290 
200 
179 
190 
129 

100 

80 
70 


316 
1*9 

981 
1.03* 
l.iU 
2.014 
2.542 
3.109 
3.696 
4.333 
9.009 
9,743 
6.929 
7,402 
8,399 
9,420 
10,633 
12,072 
12,924 
13,903 
15,091 
16,447 
17,846 
18,687 
19,663 
20,823 
22,252 
24,117 
25,308 
26,777 
28,698 
31,439 
33,874 


11. 1 

13.1 

11.7 

10,4 

8,2 

5,« 

2,0 

-1,2 

-5,0 

-9.1 

-13.7 

-19.2 

-25.6 

-33,0 

-41,5 

-49,9 

-54,8 

-55.8 

-97.0 

-99.1 

-59.7 

-58.2 

-57.3 

-56.4 

-95.1 

-53.6 

-30.8 

-49,0 

-47,2 

-43,7 

-39,0 

-36,6 


9,2    19 

9.1   21 
5.9   24 

-.6    26 

-3.2127 

-8.6   28 

■10.8    29| 

■14.9    29 

■le.3!29l 

■23.529 

■27.81 29 

■33.01 29 

■38.8    29 

■44, 9|  29 

■49. 4|  29 

29 

29 

29 

29 

29 

28 

29 

29 

30 


30 


14.2 
14.7 
19.6 
18.2 
20.0 
21.4 
21.8 
22.0 
20,4 
17,2 
12,9 
9,0 
6,8 


4*6 
889 

1.3*7 
1.833 
2.3*9 
2.869 
3.*61 
*.080 
*.736 
5.**9 
6.211 
7.060 
7.990 
9.034 
10.236 
11.695 
12.571 
291  13.978 
29  14,771 
16,225 
17,678 
18,547 
19,548 
20,732 
22,180 
24.047 
29  29,232 
29  26.687 
29  28.571 
29  31.2*5 
29:  33.661 
161  35.929 


30 


8.0 

9.3 

3.1 
1.1 
•1.1 
•  3.8 
-6.7 
-9.9 

•  12.8 

•  16.7 

•  21.3 

•  26.9 
•32.3 
•38.4 
•49.1 

•  50.2 
-49.2 
-49,1 
-49,5 

•  50,2 
-50,7 
-51,0 
-51,0 
.51.4 
•91,4 

•  91.7 
•91.4 
•90.9 
•90.1 
-49.1 
-46.8 
-43,1 

•  39.9 


6.4 

3.9 
•.5 

-3.8 

-7.6 
•11.1 
•15.6 
•21.8 
•26.8 
'30.0 
'33.8 
■41.1 
'46.0 
•50.4 


20 

162 

592 

1.048 

1,924 

2,029 

2,991 

3,114 

3,704 

4.343 

9.017 

9.759 

6.548 

7.426 

8,383 

9,454 

10,677 

12,123 

12,971 

13,943 

15.083 

16,471 

17,865 

18.707 

19,664 

20,847 

22,283 

24,162 

25,362 

26.699 

28.836 

31.987 

34.079 


174 
194 
590 
1.053 
1.939 
2.042 
2.979 
3.141 
3.737 
4.382 
9.099 
9.806 
6.602 
7.484 
8.490 
9.930 
10.799 
12.206 
13,093 
14,020 
19,146 
16,507 
17,874 
18,701 
19.665 
20,814 
22,238 
24,102 
25,293 
26,768 
28,691 
31,395 
33,865 


12.2 
13,3 

13,1 
11,2 
9,2 
7,0 


-31,8 
-40,0 
-48,0 
-99,1 
-97,1 
-98,9 

•  60,6 
-60.4 
-98,6 
-57,4 

,1 
,9 
-92.3 
.49,9 
•48,0 
,2 
•43.0 

•  39.4 
-34.4 


14.6 

17.3 

14.6 

12.4 

9,8 

7,2 

4,4 

1,4 

-2,4 

-6,9 

•11,1 

•16,4 

•  22,9 

•  29,7 
•38,2 
•47,6 
•99,0 
•97,6 
•60,5 
•64,1 
•64,7 
•62,6 
•60,7 
•58,2 

•  96,6 
•53,7 
•49,9 
•48,4 
•'6,1 
•*3,9 
•»1,7 
•38,* 


9,3 

7.8 


-12.0 
-15.8 
-19,3 


7,8 
9,2 
10.7 
11.4 
12.8 
14.5 
14.7 
15.5 
17.6 
19.3 
21.8 
23.1 
23.0 
20.1 
16.7 
12,6 


58 

120 

549 

1,000 

1,473 

1.969 

2,489 

3,046 

3.627 

4,263 

4,926 

5.659 

6,434 

7,302 

8,249 

9.308 

10.518 

11.963 

12,822 

13,809 

14,972 

16,383 

17,795 

18,642 

19,622 

20,782 

22,206 

24,093 

29.232 

26.683 

28,976 

31.276 

33.791 

36,022 


10,9 

11.2 

11.6 

9.7 

7.2 

4.4 

2.0 

-.8 

-3.8 

-7.9 

■11.9 

'16.1 

'21.7 

•  27.9 
'34.6 
'42.3 
'49.7 
'93.3 

•  53.8 
■99.0 
■  96.9 
■97.5 
•56.7 
■56.2 
•56.0 
'95.6 
'54.9 
'52.9 
'51.6 
'50.3 
'47,9 
'43,9 
'38,7 
'39,7 


2,7 
,9 
-2,2 
-7.4 
-11.6 
-16.5 
-19.8 
-24.3 
-27.9 
32.9 


-38. 
•44.2 


2.1 
3.9 


7,0 
8.3 
9.6 
10.7 
12. 
14.9 
16.2 
19.3 
21.3 
22.0 
22.8 
22.4 
22.0 
19.9 
19.6 
12.4 
8.7 
6.9 
9.4 
4.2 
3.5 
4.6 
9.7 
7.3 


966 

116 

549 

1,006 

1.494 

2,006 

2.5*2 

3,122 

3,718 

4,367 

5,039 

5.786 

6.574 

7,453 

8,412 

9.482 

10.699 

12,139 

12.984 

13,993 

15,091 

16,470 

17,853 

16,687 

19,657 

20.809 

22.231 

24,085 

25,276 

26.747 

28,668 

31,408 

33,890 


-7.5 
-12.6 
-18.1 
-24.4 
-31.8 
-40.5 
-49.8 
-55. 
-56.5 
-58.7 
-61.3 
-62.2 
-60.6 
-59.5 
-97.9 
-96. 
-94.9 
-91.3 
-49.2 
-46.9 


-2.2 

-5.0 
-6.7 
-13.6 
-18.1 
-23.7 
-30.7 
-36.7 


2.9 
3.7 
9.1 
9.9 
7.7 
8,9 
9.4 
11,3 
13.1 
14.9 
19.6 
18,1 
18,8 
21.7 
21.2 
20.4 
17.0 
12.2 
7.7 
9.4 
3.2 
3.1 
2.7 
3.1 
4.3 
9.2 
6.9 
7.6 


11.5 
7,7 
3,1 
-,2 
-3.8 
-7,9 
11,5 
15,2 
19, 5i 


'42,7 
•  48,8 


11,3 
12,4 
13.8 
15.9 
18.7 
18.0 
15.8 
14.0 
10.1 
4.9 
2.7 


61 

128 

999 

1.014 

1.491 

1.993 

2.920 

3.084 

3,676 

4.319 

4.987 

9.726 

6.914 

7,389 

8,339 

9,409 

10.619 

12,098 

12,911 

13,889 

15,036 

16.431 

17.628 

18.667 

19.640 

20.795 

22.214 

24.059 

25,243 

26,703 

28.629 

31.405 


SALEM.    OREO. 
1008   MB 


11.2 

12.6 

12.9 

12.1 

9.7 

7.6 

5.3 

2.4 

-.9 

-4.8 

-9.0 

-13.6 

-19.2 

-25.6 

-32.6 

-41.2 

-90.0 

-54.3 

-99.9 

-97.3 

-99.2 

-60.0 

-98.6 

-98.2 

-97.2 

-96.4 

-99.3 

-93.1 

-90. B 

-48.8 

-46.1 

-42.4 


SALT  LAKE  CITY, 
872  HB 


-16.6 
-21.5 
-26.4 
-32.3 
-37.3 
-43.1 
-91.0 


2.2 
4.3 
9.4 
7.6 
9.8 
11.0 
12.1 
13.9 
14. 
16. 
17.9 
18.6 
18.8 
20.1 
21.1 
21.1 
20. 
17.9 
12. 
7.8 
9.9 
4.1 
2.4 
2.4 
3.8 
3.9 


1.286 
10* 
5*6 

1.011 

1.502 

2.021 

2,566 

3,142 

3,747 

4,394 

9,079 

5,817 

6,613 

7,489 

8,490 

9,923 

10,749 

12,189 

13,039 

14,009 

15,139 

16,906 

17,872 

18.697 

19.698 

20.605 

22.222 

24.073 

29.261 

26.724 

28,631 

31.392 


18.6 
16.7 
12.6 
8.4 
3.6 
-1.5 
-6.7 
•12.2 
■17.1 
'23.6 
■31.0 
•39.8 
■48.8 
■94.3 
'96.7 
'99.9 
'62.8 
'64.5 
'63.1 
■61.3 
■99.4 
'97.3 
■99.1 
'91.9 
'49.6 
■47.4 
'»5.3 
'*2.7 


5.2 

*.9 
*.5 
5.* 

6.8 
8.1 
9.* 
9.8 
11.7 
13.1 
14.9 
19.3 
19.0 
21.9 
21.9 
20.4 
16.9 
11.1 
9.6 
3.3 
2.1 
1.2 
1.9 
2.1 
1.9 
2.8 
3.2 
2.1 


RAWINSONDE  DATA 

Average  monthly  values 


SEPTEMBER  1969 


SAN  DIEGD/  CALIF. 
997  MB 


SAN  NICOLAS/  CALIF, 
992  MB 


SAULT  STE  MARIE.  MICH. 
991  MB 


SHEHVA. 
1002 


11 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
600 
550 
SOO 
*50 
400 
350 
300 
250 
200 
175 
150 
125 
100 

eo 

70 


124 
94 
938 

1.002 
1.497 
2.018 
2.S65 
3.146 
3.752 
4.409 
5.095 
5.853 
6.657 
7.553 
S.S30 
9.621 
10.863 
12.328 
13.179 
14.138 
15.247 
16.578 
17.913 
18.726 
19.679 
20.817 
22.230 
24.077 
25.264 
26.729 
28.647 
31.429 


17.5 

19.6 
21.9 
20.6 
17.5 
14.1 
10.9 
6.1 
1.3 
-3.0 
-7.9 

■  13.3 
■19.8 
■27.2 
■36.0 
■44.7 

■  53.3 
■98.0 
■63.2 
■67.7 
■70.0 
■67.2 
•63.4 
■61.1 

■  58.6 

■  55^4 
■92.0 
■50.0 

■  47.7 
■44,5 
■39,1 


6,6 
3.6 


-3.6 
-6.7 
■10.2 
■14.0 
•20.5 
•26.4 
•31,5 


20 
19 
20 
20 
21 
21 
23 
25 
25 
25 

•43.4[25 
•50.61 29 
29 
29 
29 
29 
29 
27 
24 
07 
08 


1.4 

.7 

1.1 

2.4 


4.6 
4,8 
6,1 
7,3 
9.0 
10,5 
12,3 
15.8 
20.5 
20.9 
18,7 
14.9 
6,1 
,4 
1,9 
3.9 
9,3 
7,2 
9,4 
10.3 
10,3 
11,9 


116 
565 
1.037 
1.529 
2.049 
2.584 
3.164 
3.769 
4.426 
5.114 
5.873 
6.682 
7.580 
8.564 
9.665 
10,918 
12.384 
13.225 
14.168 
15.257 
16,574 
17.893 
18.695 
19,635 
20.767 
22.179 
24.022 
25,205 
26,673 
28.994 
31.353 
331830 


29,3 
25,0 
22,7 
20,1 
17,4 
14,7 
12.0 
9.2 
5.9 
2.1 
-2.2 
•6.6 

■  11.9 
■17.9 

■  25.0 
■33.1 


■66.9 

■70.7 
■72.1 


■63,1 

■  59,3 
■56,0 
■52,5 

■  50,5 
■47,3 
■42,5 

■  38,3 
■35,2 


21.9 
21.2 
18.6 
15.4 
12.0 
7.8 
3,1 
-2.4 
-7,6 
■11,8 
•  16,8 
■21,2 
•26,8 
■32.0 
■38.6 
■46.2 


1.7 
3,4 
5,0 
5,9 

9,4 

4,9 

3,9 

3,2 

2.6 

2.4 

1.7 

1.1 

1.0 

1.0 

1.6 

3.6 

4.5 

5.8 

6.6 

7.2 

4.4 

.5 

9.9 

8.9 

U.O 

12.1 

13.9 

15.1 

15,7 

17,5 

19,9 

25,0 


174 
100 
537 
1.004 
1.497 
2,016 
2,563 
3.141 
3.753 
4.403 
5.098 
5.845 
6.695 
7,538 
8.512 
9.597 
10,834 
12,293 
13,141 
14,099 
15,208 
16,544 
17,886 
18,703 
19,697 
20,799 
22.213 
24.063 
29.291 
26.720 
28,633 
31,367 
33,809 
36,104 
37,722 


14,2 

18.6 
21.9 
20,0 
17,3 
14,1 
10,3 
6,4 
1,8 
•3,0 
-7,9 
13,9 
20,3 
28,2 
37,0 
49,7 
93.9 
58.7 
63,2 
67.5 
69,2 
66.0 
62.9 
60.9 
58.2 
55.1 
91.7 
49.7 
47.5 
44.9 
40.7 
38.2 
36.2 
32.5 


2.2 

3.4 

3.4 

.7 

-1.3 

-8,4 

-16,8 

-22.6 


2.2 

1.4 
2.1 
3.9 
4.9 
4.9 
4,9 
4,7 
5,2 
6.2 
7.6 
10.5 
12,4 
14,2 
17,1 
19.7 
20.1 
17.9 
12.7 
9.9 


9.1 
6,6 

e,e 

9,7 
10,4 
10,7 
8,3 
9,9 


221 

145 
574 
1,024 
1,496 
1,993 
2,516 
3,072 
3.659 
4,293 
4,964 
5.697 
6.481 
7,349 
8.298 
9.359 
10.573 
12,016 
12,873 
13,858 
15,016 
16,425 
17,835 
18,683 
19,667 
20,834 
22,270 
24,136 
25,330 
26.806 
28,728 
31,478 
33,930 
36,371 


10,3 

10.9 

9.0 

6.6 

4.3 

2.3 

-.1 

-2,9 

-6.3 

■10.3 

-14.7 

-20, 


-53,9 

-54,5 

-59,2 

-97,2 

-98,0 

-96,7 

-99,8 

-94, 

-54,1 

-52, 

-50,4 

-48.6 

-46.3 


'26.8 
■32.1 
■38,3 


2.3 
4.8 
9.6 
6.7 
8.4 
8.9 
10,1 
11,3 
12. 
13, 
13.8 
14,1 
14,7 
16,1 
20,2 
20,7 
21.0 
19.8 
17.3 
13.7 
9.6 
7.8 
6.2 
9.2 
4.8 
9.4 
5.8 
7.1 
8.2 


38 

57 

479 

923 

1,388 

1,877 

2,393 

2,939 

3.518 

4.137 

4,794 

5,512 

6.280 

7,130 

8.065 

9,115 

10,321 

11,773 

12,630 

13,630 

,810 

16,251 

17,695 

18,559 

19,559 

20,742 

22,185 

,055 

25,244 

26,705 

28,596 

31,264 

33,697 

35,955 

37,544 


2.7 
.6 
-1.9 
-4.7 
-8.1 
-11, 
-15.9 
-20,5 
-25,6 
-31,1 
-37.3 
-44.2 
-50,1 
-51.0 


-52.2 

-52.0 

-51. 

-51. 

-51. 

-90. 

-90.1 

-49.4 

-48.1 

-46.0 

-43.6 

-40.6 


■13.9 
■19.3 


■42.3 
■43.5 
■45.5 


SPOKANE,  WASH. 
930  MB 


SWAN  ISLAND. 
1009  MB 


TAMPA.  FLA. 
1013  MB 


TOPEKA.  KANS, 
986  MB 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
690 
600 
590 
500 
490 
400 
390 
300 
290 
200 
175 
150 
125 
100 
80 
70 


79 

141 
595 

1.054 
1.543 
2.057 
2.597 
3.169 
3.775 
4.420 
5,109 
5,858 
6,665 
7,552 
8,527 
9,618 
10.862 
12,323 
13,174 
14,134 
15.243 
16.578 
17.915 
18.729 
19.680 
20,823 
22,239 
24,092 
30125,282 
26,750 
28,673 
31,411 
33,873 
36,224 
37,817 


19,8 
20,5 
20.9 
18,7 
15.9 
13.2 


.8.7 

•  14.0 
•20.2 

•  27.3 
•35.7 

•  44,9 

•  53,9 
-57,9 
•62,9 
-67,7 
-69,7 
-66.2 
•63.6 
•60.6 

•  57.6 
-94.8 
•91.5 
•48.9 
-46.6 

•  44.0 

•  39.8 
•36.2 
•31.7 
•29.2 


16.7 

16.8 

14.9 

11.4 

9.0 

4.7 

-.1 

-3.9 

-7.5 

-11.8 

-16,3 

-22.0 

-26,9 

-32.7 

-40,0 

-46.8 


4.7 
6.0 
7.7 
9.4 
11.9 
14.3 
14.0 
12.6 
9.2 
9,8 


09 

10 

4 

09 

10 

3 

08 

10 

1 

08 

11 

4 

10 

8 

4 

10 

9 

0 

720 

110 

542 

998 

1.478 

1.982 

2.510 

3.070 

3.695 

4.293 

4.960 

5.694 

6.477 

7.343 

8.292 

9.354 

10.564 

12.003 

12.855 

13.843 

19.003 

16.414 

17.624 

18.670 

19.648 

20.607 

22.231 

24.077 

25.257 

26.713 

28.610 

31.332 

33.790 


13.7 

11,6 

8,1 

4,5 

1.1 

•2,7 

•  6.6 

■10.9 

■  15.5 
■20.7 
■26.9 
■34.0 
■42,2 
■90,7 
■93,9 
■93.8 
■95.3 

■  57.0 

■  57.8 
■56.9 
■56.7 
■56.2 
■95.9 

■  54,9 
■92,8 
■51,3 

■  49,8 
■47,0 
■42,1 
■40,0 


4.6 

1.4 

-.6 

-3.5 

-5.9 
■10.1 
■  16.0 
■19.5 
■25.7 
■30.6 
■36.2 
■42.7 


5.4 
6.8 
8.1 
9.7 
11.3 
13.4 
14.3 
16.2 
17.4 
19.6 
21.7 
23.6 
22.7 
21.9 
19.0 
16.2 
11.6 


10 
90 
543 
1.014 
1.509 
2.026 
2.574 
3.150 
3,759 
4,414 
5,110 
5,866 
6,666 
7,582 
8,574 
9,686 
10,950 
12,423 
13.264 
14.204 
15.277 
16.569 
17,860 
18.677 
19,610 
20,734 
22,132 
23,963 
25,143 
26,606 
28,516 
31,240 


26,9 

26,5 

23,8 

21,1 

16,4 

15,4 

12,6 

9,6 

6.1 

2.2 

-1.7 

•  9.8 

•  10.7 

•  16.0 
•22.8 
•31,2 
•41,5 

•  54,3 
•61.4 

•  66.6 
-75.1 
•73.9 

•  70.8 
•66.1 
•64.6 

•  60.9 
.57.5 
•53.8 
•50,7 
-47.6 
.43.9 
.37.7 


24.0 

23.7 

20.9 

17.0 

13,1 

9,6 

5.2 

.0 

-4.3 

-7.7 

■  12.1 


6.3 

6.3 

6.7 

6.7 

6.4 

6.4 

6.1 

5.5 

5.0 

4.3 

3.3 

2.8 

1.5 

.5 

2.5 

5.1 

6.8 

6,9 

5,3 

4,8 

6,6 

8.6 

9.5 

11.2 

12.7 

14,0 

14,6 

14,1 

16,6 

21,5 


119 

569 

1,038 

1,529 

2,044 

2,587 

3,161 

3,769 

4,418 

5,110 

5,860 

6.676 

7.565 

6.546 

9,646 

10,899 

12,361 

13,202 

14,151 

15,246 

16,571 

17,902 

18,712 

19,660 

20,797 

22,206 

24,046 

25,231 

26,698 

28,618 

31.356 

33,812 


21,6 

16,4 


-3,3 

-7,7 
-12, 
-18,3 
-25, 
-33.8 
-43,7 
-55.2 
-60.6 
-65.4 
-69.7 
-71.0 
-67.1 
-64.6 


-56.0 

-52. 

■50.1 

-46.8 

-44.0 

-39.6 

•35.5 


11.5 

7.7 


■12.8 
■18.4 
23.1 


2.6 
2.2 

2.7 
3.7 
5.3 

7.0 
10.6 
11,7 
11,0 
8,2 
4.3 
1.9 
3.7 
4.9 


11.1 
13.6 


13.6 
13.5 


268 
145 
563 
1,046 
1,533 
2,044 
2,578 
3,151 
3,746 
4,395 
5,076 
5,822 
6,619 
7,502 
8,469 
9,550 
10,779 
12,228 
13,075 
,041 
15,167 
16,528 
17,890 
18,715 
19,678 
20,828 
22,252 
,113 
25,297 
26,777 
28,696 
31,435 


15,5 

17,8 
17,0 
14,6 
12.1 
9,0 
5.6 
1.8 
-1.8 
-6.2 
■10.7 
•16.1 
•22.4 
■29,6 
■38.3 
•47.5 
•55.0 
•57.9 
•60.7 
•63.7 
•65.5 
•  63.6 
•60.9 
•56.8 
•56.6 
■94.0 
•90.4 
'46.8 
'46.2 
•44.3 
'40.7 


12.9 
9.6 

7.0 

3.0 

-.7 

-4.9 

-6.7 

-14,2 


TRUK,  CAROLINE  IS. 
1010  MB 


TUCSON,  ARIZ, 
923  MB 


VANOENBERG  AFB, 
1001  MB 


VICTORIA,  TEXAS 
1011  MB 


WAKE  IS,,  PACIFIC 
1012  MB 


SURFACE 

30 

IBOO 

30 

950 

30 

900 

30 

1, 

650 

30 

1. 

800 

30 

2. 

790 

30 

2. 

700 

30 

3. 

690 

30 

3. 

600 

30 

4. 

550 

30 

5. 

500 

30 

5. 

450 

29 

6. 

400 

29 

7, 

390 

29 

8. 

300 

28 

9. 

290 

28 

10, 

200 

28 

12, 

175 

28 

13, 

150 

28 

14, 

125 

26 

15, 

100 

26 

16. 

80 

26 

17. 

70 

26 

18. 

60 

28 

19, 

50 

26 

20, 

40 

27 

22, 

30 

27 

24, 

25 

27 

25, 

20 

27 

26, 

15 

27 

28, 

10 

26 

31, 

7 

20 

33, 

9 

5 

35. 

_ 

535 

,014 
,507 
.025 
.572 
.149 
.763 
.415 
.106 
.872 
.688 
.597 
.594 
.713 
,966 
,469 
,316 
,265 
,343 
.622 
.922 
,723 
,663 
,793 
.192 
.027 
.205 
,664 
,566 
,299 
,737 
.967 


28,4 
27,4 
23,7 
20,7 
18,2 
15,6 
12,8 
9,9 
6,5 
2,6 
-,9 
-4,8 
-9,5 
■15,0 
■21,4 


-74,8 
-78.2 

-70.1 


■57.2 

■  53.9 

■91.9 
■48.6 

■  45.9 
■40.8 
-36.2 
-36.2 


24.5  16 
22,6' 16, 
18, 9i 16; 
15,6! 14 

12,2  ;.4 

13 
11 
11 
10 
10 
09 
10 
10 
10 
09 


1,8 
-2.1 
-5.6 
■10,3 
-15,5 
■22.0 
-28.4 
-35.9 
-44,5 
■52,7 


5,3 
5,6 
6,2 
6.3 
9.3 
5.3 
6.5 
7.3 


2.6 
3.6 
4.7 
5.6 
7.2 


789 
83 
532 
1.007 
1.507 
2.031 
2.579 
3.160 
3.769 
4.421 
9.108 
5.663 
6.671 
7.565 
8.544 
9.641 
10.891 
12.362 
13.213 
14.169 
15.272 
16.596 
17,924 
16,734 
19,665 
20,824 
22,235 
24,061 
25,265 
26,730 
28,646 
31,363 
33,830 


21.8 

11.9 

14 

24.7 

U.O 

14 

22.3 

6,4 

12 

18.7 

J. 7 

14 

14.6 

3,0 

16 

10.0 

,0 

17 

5.4 

-5,4 

18 

.8 

-10,3 

21 

-3.7 

-15.5 

29 

•7.7 

-22.2 

27 

12.7 

-28.6 

27 

19.0 

-34.3 

27 

26.3 

•40.3 

27 

34.5 

-47.0 

26 

43.1 

26 

53.0 

26 

56.3 

26 

63,9 

26 

66,8 

26 

71,7 

26 

67.8 

39 

64.4 

07 

61.0 

09 

58.8 

09 

55.9 

08 

52.5 

09 

90.3 

09 

47.9 

09 

44.5 

06 

40.4 

0- 

36.8 

4.9 
3.9 
3.3 

3.4 

3.2 

2.7 

2.1 

2.4 

3.7 

4.7 

6.9 

8.6 

12.1 

16.4 

20.5 

19.5 

17.6 

13.6 

7.0 

1.5 

3.2 

4.2 

5.9 

6.1 

10.3 

10,5 

10,7 

10,9 

10,3 


100 
106 
545 

1,002 
1,494 
2,011 
2.555 

3.134 
3.744 
4.396 
5,085 
5,838 
6,643 
7,530 
8,501 
9,566 
10,822 
12,278 
13,126 
14,091 
15,205 
16,553 
17,903 
16,721 
19,678 
20,821 
22,236 
24,091 
25,277 
26,741 
28,653 
31,392 
33.835 


•3,2 
-6,3 
•14,3 

•  20,8 

■  28,7 
■37,2 
•46,3 
■54,1 

•  57,9 
•61,8 

■  65,6 
■67,5 

•  65,3 

•  62,5 
•60,2 
•58,1 

•  55,6 
•52,1 
•50,3 
•47,9 
•45,1 
•40,4 

•  37.2 


12,6 

7,0 
2.9 
-.5 

•3.4 
-5,5 

-9.0 
-12.7 
-18.5 
-22.2 
-27.2 
-31.7 
-37,3 
-43.1 
-50.7 


1.9 
1.6 
1.5 
2.3 
3.5 
3.6 
4.4 
9.9 
6.8 
7.7 
6.6 
10.4 
12.7 
15.9 
18.3 
20.6 
20.5 
17.6 
13.2 
7.3 
2.0 
.1 
1.5 
3.5 
4.5 


30 

33 

30 

126 

30 

574 

30 

046 

30 

537 

30 

053 

30 

591 

30 

169 

30 

773 

30 

425 

30 

114 

30 

863 

30 

676 

30 

572 

30 

553 

30 

651 

30 

903 

30 

372 

30 

220 

30 

174 

30 

271 

29 

565 

29 

902 

26 

706 

28 

651 

28 

785 

28 

193 

26 

037 

28 

221 

26 

687 

22.3 

23.6 
22.5 

19.71 

16.8 

13.9 

11.1 

7.5 

4.3 

.7 

-3.1 

-7.3 

-12.4 

-16.7 

-25.9 

-34.1 

-43.3 

-53.6 

•59.0 

-64,7 

-70,3 

-72.6 


20.7 
21.1 
16.1 
14.1 
9.6 
6.5 


28,600 
31,349 

33,809 


1.9 
1.9 
3.2 
3.3 

2.8 
2.2 

2.1 

2.0 

.9 

1.1 


4.7 
7.3 
10.1 
13.7 
19.4 
14. 
11.6 
7.8 
4.4 


7.0 
6.9 
10,4 
12,2 
13. 
14.6 
14.1 
19.4 


9 

110 

560 

1,034 

1,527 

2,044 

2,586 

3.166 

3.774 

4,430 

5.124 

5.6811 

6.693 

7,594| 

6,583 

9,691 

10,952'i 

12,423 

13,267 

14,211 

15,296 

16,597 

17,906 

16,704 

19,642 

20,766 

22,162 

23.992 

25,168 

26,624 

28,534 

31,266 


28.2 
27.0 
23.4 
20. 
17.5 
14.9 
12.2 
9.2 


-1.5 
-8.0 


-1.8 
-6.1 
-11.1 
-16,9 
-23, 6| 
-31, 9| 
-41,9 
-54,1 
-60,7 
-67,2 
-72,6 
-74, 
-70, 
-67.8 
-64.2 


-14. 
-19. 4i  07 
-25.6! 06 
-31.3 
-38.5 
-46.1  36 
33 


end  of    table 


RAWINSONDE  DATA 

Avarags  monthly  valuM 


SEPTEMBER  1969 


UlULOPS  IS.<  V 

loie  He 


HlSHINSTaN  DULLES 
1010  MB 


WAVCROSSj 
1010  HB 


HINNEHUCCA^  NEV, 
869  He 


MINSLOh'  ARIZ. 
B53  MB 


II 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
S50 
500 
450 
".OO 
350 
300 
250 
200 
175 
150 
125 
100 


157 

596 

1.057 

1<538 

30   2.0*5 

30   2.579 

30   3. Its 

30   3,7*7 

30   «.393 

30   5.076 

30   5,825 

30   6,621. 

30l  7,510 

30'  8,<.91 

30;  9,568 

30  10,807 

30  12.261. 

3ol 13,109 

30!  li.,069 

30  15,190 

30) 16,550 

30' 17,917 

29| 18,7*5 

19,709 

20.862 

22.288 

2*. 152 

25,3*7 

26.823 

28,7*6 

31,«87 

33,956 


18,0 
18.9 
16.5 
1*.5 
12.0 
10.* 

e.2 

5.1 

2.3 

-1.2 

-5.2 

-9,9 

•  15.3 
-21.6 

•  28.5 
-36.5 
-*5.5 
-5*. 8 
-59,0 
-61,9 
-6*,* 
-6*, 7 
-62,7 
-60,6 

•  98,* 
-56,0 
•53,5 

•  50,0 

•  *8,2 
•*6,1 

•  *3.6 
•*0.6 

•  35.9 


16,*  39 
1*,7  3* 
11,5  3* 
6.7,33 

2,e; 30 

-3.128 
-5.9  26 
-8.1  27 
•12.6; 26 
•16.5  26 
•21.2  26 
•25.6  26 
•30.0126 
■36.*  26 
•*2.6  26 
•*8.7 


I.* 

2.0 

2.2 

1.9 

2.* 

3.7 

*.9 

5.* 

6,1 

7,9 

9.3 

10,0 

11,5 

11,8 

13,5 

16,2 

18,7 

20,7 

19.2 

16,8 

13,5 

9,9 

*,6 

2,5 

1,2 

,6 

2,7 

4,3 

*,6 

5,3 

5,6 

*,6 


89 

167 
606 
1,062 
1.5*3 
2,0*8 
2.58* 
3.1*7 
3.7*8 
4.388 
5.071 
5.816 
6.617 
7.»97 
8.*65 
9,9*7 
10,782 
12,237 
13,085 
14.049 
15.176 
16.54* 
17,919 
18,750 
19.719 
20.877 
22.307 
24.172 
25.365 
26.8*3 
23  28.769 
20  31.507 
U  33.993 


13.0 

19.0 

16.0 

13.7 

11.3 

9.2 

7.0 

*.6 

1.3 

-2.1 

-9.8 

-10.5 

•15.9 

-22.3 

•29,3 

•  37,6 
-*6,3 

•  54,6 
-98,1 
-60,9 

•  63,2 
-63,9 
-61,3 
-59,7 
-57,3 
-95,4 
-93,2 
-90,2 
-48,1 
-46,3 
-43,7 
-40,9 
•36,4 


12,0 

12,7 

9,4 

6,9 

2,9 

-1,3 

-6,0 

-9,1 

-13,2 

-17,8 

-22,7 

-27,2 

-31,2 

-36,6 

-43,3 

.49,9 


i* 
132 
575 
1.042 
1.530 
2.0*3 
2.576 
3.19* 
3.795 
«.*09 
5.09* 
5.851 
6.655 
7.552 
6.532 
9.628 
10.876 
12.336 
13.180 
1*.134 
15.2*1 
16.577 
17,919 
18.737 
19,692 
20,836 
22,255 
24,107 
25,296 
26,774 
28,696 
31,490 
33.90* 


4,9 

,7 

•  3,2 

•7,7 

•  13,1 
•19,1 
-26,1 
-3*. 5 
•**.3 

•  9*. 8 


.57,5 
•5*, 7 
.91,* 
•49,2 
.46,7 
-*3,2 
-38,9 
-36,0 


9,0 
9,2 

1,0 

-*.* 

-7.6 
-11,2 
-1*,9 
-19,0 
-2*,* 
-31,5 
-38,7 
-*6,2 


8,4 
11,1 


5,3 
7,7 
9,3 
11,3 
11,6 
11.9 
11.3 
10,9 


1.312 

129 

561 

1,019 

1,*99 

2.014 

2,553 

3,128 

3,729 

4,373 

5,091 

5,793 

6,586 

7,46* 

S,*25 

9,*98 

10,720 

12,165 

13,016 

13,986 

15,117 

16,*e9 

17,861 

18,669 

19,692 

20,800 

22,217 

24,069 

25,256 

26,726 

28,6*2 

31,362 


16,3 
19.1 
11.2 
6.7 
2.3 
-2.8 
-7.5 
■12.0 
-17.* 
■23.9 
■31,3 
■39,8 
■  *8,5 
■54.5 
•96.8 
■99.7 
•62.2 
■63.7 
■62.2 
■60.5 
•99.0 
■97.* 
•99.1 
•91.7 
•*9.9 

•*7^e 

•*9.7 
•*3.2 


-4.2 
-6.2 
■10.1 
•13.8 
•19.5 
•26.4 
■32.3 


-43.0 


2.1 
3.* 
5.6 

8,0 

9.9 

10.8 

10.5 

10.6 

10.9 

12.3 

13.9 

16.1 

19.5 

19.8 

18.1 

15.* 

10,8 

5,* 

3.5 

1.4 

1.5 

1.7 

1.2 

1.3 

1.1 


l.*87 
113 
592 

1.021 
1.513 
2,031 
2.578 
3,159 
3,76* 
*,*15 
5,101 
5,8*9 
6,651 
7,5*1 
8,51* 
9,602 
10,8*3 
12,306 
13,136 
1*,116 
15,227 
16.56* 
17.899 
18,711 
19.661 
3Oi2O,8O0 
22.212 
24.05* 
25,236 
26.704 
28.592 


14.5 
17.6 
1*.* 
9.7 
4.7 
-.4 
-5.0 
-9.2 
-14.2 
■20.8 
-26.2 
-36.3 
-*5.2 
-53.7 
-56.1 
-62.8 
-67.3 
-69.1 
-67.2 
-6*.* 
-61.2 
-56.5 
-55.9 
-52.7 
-50.6 
-«8.2 
-45.9 


■22.8 
■29.3 

■35.0 


1.4 
2.9 
2.6 
2.8 
3.4 
3.7 
9.3 
9.8 
6.9 
9.0 
11.* 
l*.l 
18.9 
22.7 
22,6 
19,3 
I*. 9 
7.6 
3.0 
.9 
2.0 
3.0 
*.7 
6.6 
7.3 
7.9 
6.7 


VAKUTAT.  ALASKA 
1009  HB 


VAR.  CAROLINE  IS. 
1007  HB 


YUCCA  FLAT.  NEV, 
681  HB 


YUHA.  ARIZ. 
992  MB 


SURFACE 
1000 
950 
900 
650 
600 
750 
700 
650 
600 
590 
500 
*90 
*00 
390 
300 
290 
200 
175 
150 
125 
lOO 
80 
70 


12 

82 
508 
952 
1.*17 
1.90* 
2.419 
2.999 
3.533 
4.1*7 
4.600 
5.506 
6.271 
7.106 
8,029 
9,060 
10.2*5 
11.692 
12.564 
13.572 
14,760 
16,213 
17,661 
18,527 
19,525 
20.703 
22,139 
24.000 
25,175 
26,610 
28,«79 
31,125 


8.3 
8.4 
5.4 
2.4 
•.6 
•  3.7 
•6.9 

•  10,5 

•  1*,3 
•18,5 
•23,0 
•28,1 
•3*,1 
-*0.9 
•48,2 
•52,7 
•50.1 
•49,8 
•50.2 
-50.5 
•51.0 
•31.6 
•91.9 
•52.3 
•92.6 

•  53.3 
-93,2 
•52.7 
-91.8 
•90.1 
•*7,2 


6.0 109 

6.3  10 

3.7 

1.6 

-l.O 

•4,0 

-7,1 

10,9 

-25,8 
-31,0 


4,6 
4,8 
*,1 
5,1 
5,2 
9,3 
9,5 
6,0 
5,9 
6,2 
6,8 
7,* 
8,3 
7,« 
7,* 
7,3 
6,0 
9,8 
5.3 
9.9 
9.* 
9.6 
5.7 
5.9 
6.6 


30 

1* 

30 

77 

30 

520 

30 

1.001 

30 

1,*95 

30 

2.013 

30 

2.55* 

30 

3.136 

30 

3.7*2 

30 

*.401 

30 

5.097 

30 

5.656 

30 

6,678 

30 

7.581 

30 

8.577 

29 

9,694 

10.966 
12.4*7 
13,29* 
14.238 
15.313 
16.590 
17,883 
16,682 
19,618 
20,739 
22,138 
23,973 
25,148 
26,604 
26,511 
31,231 
33,661 


27.7 

26.9 

23,3 

20.5 

18,0 

15,4 

12.5 

9,6 

6,2 

2.6 

•1.2 

•  5.2 

-9.5 

•14.9 

•21.5 

•  29.9 

•  40.0 
•52.7 

•  60.0 

•  67.9 

•  75.5 
-78.5 
•71.2 

•  66.9 
•64.4 
•61.6 
-57.1 
•53.9 
•92,0 

•  48.4 

•  45.2 
•41,3 

•  37,6 


23,3 
19,6 
16,1 


3,6 

,3 

-3,1 

-7,2 
-12,9 
-16,9 
-25,5 
-33,4 
-41,6 
-50,5 


2.4 
2.6 
2.9 
*.* 
5.7 
6.* 
6.9 
9.1 
11.3 
15.0 
17.2 
13.9 
10.9 
8.1 
6.7 
7.* 
7.3 
8.6 
9.0 
10,0 
10,1 
17,9 


1.198 
108 
549 
1.012 
1.499 
2.021 
2.566 
3.1*7 
3,751 
*.*0* 
5.088 
5,639 
6,639 
7,52* 
6,*9* 
9,576 
10,609 
12,26* 
13,117 
1*,086 
15,209 
16,563 
17,919 
18,739 
19,698 
20,8*5 
22,26* 
2*, 119 
25,297 
26,755 
28,6*6 
31,391 


20,6 

18,0 

1*,0 

9,3 

4,6 

,2 

•4,7 

•9,9 

-15,4 

-21,6 

•29,1 

•  37,9 
•46,7 
•93,4 
•96,8 
•60,5 

•  64,6 

•  66,8 
•64.5 
-62.3 

•  59.4 

•  57.2 

•  54.7 
•51.7 

•  49.8 
-47.8 
•46.3 

•43.: 


*,3 

1.3 

-2,0 

-5.* 

•  10,3 

•  15.2 
-20,5 
-25,4 
-31,3 
-37,0 
-43.1 
-50,4 


131 

62 

515 

997 

1,498 

2,021 

2,567 

3,150 

3,754 

*,*11 

5,096 

5,853 

6,659 

7,55* 

8,531 

9,621 

10,867 

12,3*0 

13,172 

14,136 

15,259 


28.9 
26.3 
22.6 
18.* 
1*.* 
10.2 
5.8 
1.0 
-3.2 
-7.5 
•12.9 
■19.5 


■53.6 
■99.3 
-65.0 


4.7 
.0 
-5.5 
■10.0 
■14.0 
■21.3 
■27.6 
•33.0 
■38.7 
■44.6 


1.7 
2.5 
3.1 
3.2 
2.7 
2.3 
2.8 
4.5 
6.3 
7.6 
9.0 
11.5 
1*.9 
15.7 
I*. 9 


Note:  All  observations  scheduled  at  1200,  G.  C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40'C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.e..  elevation  angles  less  than 
6*  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  valuesare  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  leas  than  5  observations  are  available. 
Dew  Point  data  arc  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawin- 
sondes were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

+    Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


SEPTEMBER  1969 


Sun's  zenith  diatance 


7S.T         70.r 


60.0* 


ALBUQUERQUE,  N.  MEX. 


Sep. 

1 

2 

3 

5 

6 


10 

12 

14 

15 

16 

17 

18 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Aver- 


(.76) 
.77 
.73 

(.59) 
.73 
.77 


.71 
.75 
.68 


(.87) 


.99 


1.00 

(.97) 

.99 

.95 

.96 
.99 

1.07 

.94 

1.09 

1.04 

1.07 

1.10 

1.15 

1.13 

.95 

.94 

.99 


1.17 

1.19 
(1.16) 
1.15 
1.10 

1.12 


(.97) 
1.13 
1.13 


1.36 
1.37 
1.32 


1.33 
1.35 
1.27 
1.30 

1.39 
1.37 


1.18 
1.17 


(1.01) 
1.07 


(1.14) 
1.23 


1.23 
1.19 
1.26 
1.29 
1.23 
1.14 


(.85) 
.92 


1.01 
1.03 
1.13 


0.88 
.89 


(.72) 
.78 


.94 
.78 
.71 
.83 


0.78 
.75 


OMAHA,  NEBR. 


Sep. 

2 

7 


9 

12 

19 

20 

21 

23 

24 

25 

27 

28 

29 

Aver- 
ages 


0.80 
HS  .68 
HS  .66 


0.91 
HS  .86 
HS  .76 


.60   HS  .71 


1.03 

HS  .96 

HS  .98 

HS  .90 

S  .85 

1.08 
.98 


HSl.lO 
1.21 

HSl.ll 

HS1.09 
1.10 

HSl.OO 

1.25 

1.13 


HS1.23 
HMl.lS 


.36 
HS1.22 


HS1.21 
HS1.12 


HS0.91 
HS  .94 
HS  .88 
HS  .96 


HSl.lO 
HS  .88 
HS  .96 


HS0.82 
HS  .80 
HS  .80 


HS  .72 
HS  .82 


HS  .75 
0.77 


GUAM,  M.  I. 


No  observations  due  to  cloudiness 


(  )  Clouds  present 
HS  Slight  haze 
HM   Moderate  haze 


M  Moderate  haze  -  indeterminable 

S  Slight  haze  -  indeterminable 

*  Values  corresponding  to  true  sola 


Sep, 

3 

9 

12 

21 

26 

27 

28 

30 

Aver- 
ages 


Sun's  zenith  distance 


A.M. 


75.r    70.7*   60.0' 


60.0*    70.7*    75.T        78.T 


MADISON,  WIS. 


M  0.43 
S   .87 


M  0.53 
.96 


.67 
.50 
.82 
.81 
.90 
.83 


Sep. 

10 

11 

12 

13 

14 

20 

21 

22 

23 


Aver- 
ages 


Sep. 

2 

3 

4 

5 

7 

8 

9 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


29 — 
30— 


1.00 
.76 


S  0.89 
S  1.23 
..08 


1.24 
1.26 


BLUE  HILL  DBS.  MASS. 


.91 
.64 
.61 
.48 
.88 
.89 
.89 
.66 


1.36 
1.04 


1.24 

1.21 

.95 


.77 

1.08 

1.06 

.93 

.85 


.62 
.96 
.89 
.79 


TUCSON,  ARIZ. 


0.77 
.77 
.66 
.56 
.72 
.66 
.67 
.72 


.77 
.67 
.81 
.76 
.77 
.81 
.69 


.93 
.89 


1.13 
1.13 
1.04 
.99 
1.08 
1.05 
1.04 
1.02 
1.02 


1.15 
1.06 


1.16 

1.34 
1.39 
1.24 
1.34 
1.33 
1.35 
1.37 
1.29 
1.31 
1.31 
1.18 
1.31 
1.21 


1.83    2.74    3.65    4.56 


1.10 
.94 


1.13 
1.17 
1.03 
1.16 
1.19 
1.11 
1.11 
1.08 
1.08 
1.11 
1.03 
1.11 
1.04 


1.00 
1.00 
.95 
.88 
.99 
1.05 
.94 
.98 
.92 
.90 
.89 
.84 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.      An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  abovre  appears 


in  the  February  1957  issue.    Vol.    8,   No.    2,   page  63,   of  this  publication. 
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Chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),   September 


B.    Temperature  Departure  from  30  -  Year  Mean  (F  1931-60),  September  1969. 


Based   on   preliminary  Weather  Bureau   reports 
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Chart  VI.  A.    Percentage  of  Possible  Sunshine,  September  1969. 
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B.    Percentage  of  Mean  Monthly  Sunshine,  September  1969. 
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A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total   number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 
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Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  September  1969. 

5         --3pp 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  September  1969. 


A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.-'  ) 
and  recorded  in  Internationa!  Pyrheliometer  Scale  of  1956.      B.   Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,    September  1969.    Resultant  Winds. 
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B.    30-mb.  Surface,  1200  GMT,  September  1969.    Resultant  Winds. 


Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  October  1Q69  was  the  coldest  October  In  several 
decades  over  much  of  the  West  and  North  Central. 

2.  Record-low  temperatures  for  so  early  in  the  season 
occurred  at  many  spots  in  the  Northeast, 

3.  Some  locations  in  the  central  Rocky  Mountains  and 
the  central  Great  Plains  received  more  snow  than  in 
any  previous  October. 

TEMPERATURE. --The  battle  between  the  polar  and 
tropical  air  masses  produced  quick  temperature  changes 
over  much  of  the  Nation.  This  is  characteristic  of 
autumn  weather  in  the  middle  latitudes. 

A  surge  of  wintry  air  pushed  into  the  Far  West 
early  in  October,  ending  the  warm  spell  which  had 
persisted  through  most  of  September.  High  pressure 
and  cool  weather  dominated  the  weather  In  the  western 
half  of  the  Nation  through  the  rest  of  the  month.  Sub- 
freezing  temperatures  occurred  frequently,  except  along 
the  coast  and  in  the  southern  portions  of  the  south- 
western deserts.  Alamosa,  Colo.,  registered  0°  on 
Monday  morning,  October  13.  October  temperatures 
averaged  9°  to  12°  colder  than  normal  over  parts  of 
the  northern  and  central  Rocky  Mountains  and  more 
than  6°  below  normal  over  the  western  edge  of  the 
adjoining  Great  Plains.  Temperatures  changed  erratical- 
ly over  the  eastern  half  of  the  Country,  however. 
Mild  weather  prevailed  over  the  central  Great  Plains 
at  the  beginning  of  October.  A  sharp  change  to  cooler 
weather  occurred  about  the  middle  of  the  first  week. 
On  the  9th  a  cold  front  stretched  from  north  to  south 
across  the  northern  Great  Plains.  East  of  the  front, 
brisk  southerly  winds  carried  Gulf  air  northward  to 
the  Great  Lakes  where  Milwaukee,  Wis.,  registered 
77°  in  the  afternoon  after  a  morning  minimum  of 
35°.  West  of  the  cold  front,  chilly  air  swept  south- 
ward across  the  northern  Rocky  Mountains  and  western 
Great  Plains,  holding  afternoon  maximums  In  the  50' s 
and  60' s. 

About  the  middle  of  the  second  week,  a  severe  storm 
tumbled  the  temperatures  to  below  freezing  over  the 
northern  Great  Plains  and  much  of  the  central  Great 
Plains.  Las  Vegas,  N.  Mex.,  registered  23°  on  the 
morning  of  October  12  and  by  the  13th,  the  temperature 
at  Alamosa,  Colo,,  had  dropped  to  zero.  As  this  big 
storm  brought  severe  cold  to  the  Central  States,  with 
afternoon  temperatures  In  the  40' s  common  in  Iowa, 
summer  heat  prevailed  farther  east  with  maximums  in 
the  80' s  from  Ohio  to  the  Gulf  of  Mexico.  The  middle 
of  the  3d  week  of  October  brought  the  first  widespread 
freezing  temperatures  of  the  season  to  the  central  and 
southern  Appalachians.  Chattanooga,  Tenn,,  registered 
30°  on  the  morning  of  the  18th. 
Unseasonably  warm  air  continued  from  southern  New 
j  England  to  the  Gulf  of  Mexico  until  October  20  when 
j  Boston,  Mass.,  and  Baltimore,  Md.,  registered  79°  and 
87°,  respectively. 

Cold  northerly  winds  brought  polar  air  across  the 
Great  Lakes  and  by  the  23d,  temperatures  in  the 
'  20' s  were  common  in  New  England.  Much  of  the  North- 
east had  never  been  so  cold  so  early  in  the  autumn. 
Autumn  chill  intensified  over  the  eastern  two-thirds 
of  the  Country  In  the  last  few  days  of  the  month. 


October  temperatures  averaged  near  or  slightly  above 
normal  along  the  Gulf  coast.  In  Florida,  and  along  the 
Atlantic  coast  as  far  north  as  Maryland  and  slightly 
cooler  than  normal  elsewhere  In  the  East,  The  West 
averaged  cooler  than  normal  as  was  said  earlier  In 
this  summary.  In  parts  of  the  West,  October  1969 
was  the  coldest  October  in  many  years. 

PRECIPITAT10N.--Raln  fell  along  the  northern  Pacific 
coast  early  in  October  with  snow  above  4,000  feet 
In  Washington.  It  accumulated  to  1  to  3  inches  above 
7,500  feet  in  southern  Idaho.  Snow  fell  In  the  northern 
and  central  Rocky  Mountains,  reaching  a  depth  of 
4  inches  at  Leadville,  Colo.,  by  the  morning  of  October 
2. 

Snow  began  late  on  October  3  in  north-central  and 
northeastern  Colorado  and  continued  until  early  on  the 
5th.  The  greatest  amounts  fell  along  the  eastern  slopes 
of  the  mountains  and  the  adjacent  plains  in  the  northern 
part  of  Colorado,  accumulating  to  8  inches  to  2  feet  or 
more.  The  heavy,  wet  snow  caused  widespread  damage 
to  trees  In  full  leaf  and  to  power  and  communication 
lines  and  forced  the  removal  of  cattle  from  mountain 
ranges. 

Showers  and  thunderstorms  occurred  from  the  northern 
and  central  Great  Plains  to  the  Great  Lakes.  A  low- 
pressure  system  moved  inland  from  the  Gulf,  causing 
widespread  rains  from  the  middle  and  eastern  Gulf 
coast  northward  to  the  Ohio  River.  About  the  middle  of 
the  first  week  of  October,  torrential  rains  caused  flash 
floods  In  southwestern  Kansas  and  between  Del  Rio  and 
San  Antonio,  Texas.  Uvalde,  Texas,  measured  12,70 
Inches  on  the  morning  of  October  5.  Flash  flooding 
from  the  Texas  rains  Is  described  in  the  General 
Summary  of  River  and  Flood  Conditions  in  this  pub- 
lication. 

Near  the  end  of  the  first  week  of  October,  heavy  rains 
fell  along  a  cold  front  that  extended  from  Lower  Michigan 
to  Texas,  As  the  front  moved  eastward,  the  precipitation 
zone  moved  eastward  also.  Flood-producing  showers 
fell  In  Louisiana  during  the  night  of  October  6;  10.50 
inches  at  Oaknolia  in  12  hours. 

A  Pacific  front  moved  inland  over  the  western  coast 
and  gale  winds  pounded  the  shore  from  Washington  to 
California.  Substantial  rains  fell  In  the  Northwest  in 
connection  with  this  storm. 

A  second  storm  of  near-record  severity  struck  Colo- 
rado on  October  11  and  12.  Drifting  snow  blocked  the 
roads  in  the  mountains  and  in  the  eastern  Great  Plains. 
Like  the  previous  storm,  trees  and  powerlines  sustained 
heavy  damage.  After  this  storm,  snowfall  in  many 
areas  had  exceeded  previous  records  for  the  entire 
month  of  October. 

Freezing  rain  fell  south  of  the  snow  belt,  as  far  south 
as  New  Mexico  and  the  Texas  Panhandle.  East  of  the 
snow  belt,  showers  and  thunderstorms  dumped  heavy 
rain  from  Texas  to  the  Ohio  River  Valley.  The  4-  to 
10-inch  storm  totals  caused  flash  flooding  along  the 
streams  in  several  States,  especially  Oklahoma,  Mis- 
souri, and  Illinois. 

About  midmonth  heavy  snow  spread  over  the  Upper 
Mississippi  River  Valley  and  blowing  and  drifting  con- 
tinued in  the  central  Great  Plains.  Snow  accumulated 
to    a   foot   deep   in    northeastern  Colorado  and  western 
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Nebraska.  South  of  the  snow  belt,  torrential  rains  along 
a  slow-moving  cold  front  which  stretched  from  the  Great 
Lakes  to  Texas,  caused  a  quick  rise  in  rivers  across  a 
5-State  area  from  Oklahoma  to  central  Illinois.  Flood- 
ing was  most  extensive  in  Missouri. 

The  second  storm  in  less  than  a  week  to  hit  the 
central  Great  Plains  developed  in  the  central  Rockies 
shortly  after  midmonth.  It  dumped  8  inches  of  snow 
at  North  Platte,  Nebr.,  during  the  forenoon  of  October 
15  and  by  the  following  day  was  bringing  snow  from  the 
Dakotas  to  Wisconsin,  a  mixture  of  snow  and  rain  in 
the    transition    zone,    and  rain  farther  south  and  east. 

On  the  18th  and  19th,  Tropical  Storm  Laurie  produced 
some  heavy  showers  In  the  Florida  Keys.  Laurie  sub- 
sequently developed  into  a  hurricane. 

At  the  beginning  of  the  last  week  of  October,  northerly 
winds,  blowing  across  the  Great  Lakes,  picked  up 
moisture   and    deposited   it    as    snow    in   New  York  and 
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New  England.  Rochester,  Vt.,  received  1  foot  of  snow 
on  October  22  and  even  greater  amounts  fell  in  the 
mountains.  This  was  one  of  the  heaviest  October  snows 
of  record  in  New  England. 

Locally  heavy  rains  fell  in  the  Rio  Grande  Valley  in 
the  last  week  of  October  with  several  inches  falling 
in  the  Laredo  vicinity  accompanied  by  winds  gusting 
to  68  m.p.h. 

Many  areas  received  heavy  snow  in  the  last  few  days 
of  October.  Ten  inches  fell  at  Bozeman,  Mont.,  on  the 
28th.  Several  inches  fell  in  parts  of  Colorado,  eastern 
Wyoming,  much  of  the  Nebraska  Panhandle,  and  western 
Kansas. 

October  rainfall  exceeded  the  normal  amounts  over  a 
wide  area  from  Utah  and  New  Mexico  to  the  Great  Lakes, 
in  a  narrow  strip  from  the  middle  Rio  Grande  to  Illinois 
and  Indiana,  and  in  the  southern  and  eastern  portions 
of  the  Florida  Peninsula. 
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Temperature 

Precipitation 

STATE 

Monthly  eztramea 

Monthly  •ztxemaa 

Station 

1 

1 

1 

Station 

1 

1 

Station 

Gieateat 

Station 

Uast 

& 

i 

& 

'F 

'F 

In. 

In. 

Alabama 

2  Stations 

92 

11+ 

Valley  Head 

29 

18 

Hodges 

6.90 

Phenlx  City  2NNW 

0.10 

Alaska 

Goose  Bay  Nike  Site 

74 

7 

Hughes 

-17 

31 

Whlttler 

37.81 

3  Stations 

.00 

Arizona 

Cortaro  3SW 

112 

8 

Fort  Valley 

7 

12 

Lukachukal 

4.27 

17  Stations 

.00 

Arkansas 

Greenbrier 

96 

2 

Calico  Rock 

21 

28 

Natural  Dam 

14.16 

Augusta 

.84 

CaliJornla 

Indlo  US  Date  Garden 

108 

1 

White  Mountain  2 

-6 

17 

Klamath 

7.70 

121  Stations 

.00 

Colorado 

6  Stations 

92 

2+ 

Red  Feather  Lakes  2SE 

-12 

13 

Wolf  Creek  Pass  IE 

9.10 

Blanca 

1.20 

Connecticut 

Norwich  Pub  Utll  Pit 

82 

12 

Coventry 

14 

24 

Westbrook 

2.89 

Stevenson  Dam 

1.39 

Delaware 

Mllford  2WSW 

85 

3 

2  Stations 

19 

24 

Middletown  IWSW 

2.00 

Lewes  ISW 

.73 

Florida 

2  Stations 

94 

23+ 

De  Funlak  Springs 

43 

18 

Key  West  WBAP 

21.57 

Panama  City  2 

.51 

Georgia 

Macon  WBAP 

92 

13 

Blalrsvllle  Exp  Sta 

26 

18 

Atkinson  IW 

7.36 

Louisville  as 

.04 

Hawaii 

Mauna  Kea  Beach  98 

95 

9 

Mauna  Loa  Slope  Obs 

34 

29+ 

Mount  Walaleale  1047 

18.60 

11  Stations 

.00 

Idaho 

Swann  Falls  Power  House 

80 

1 

Galena 

-1 

13 

Headquarters 

3.54 

May  Ranger  Station 

.11 

Illinois 

Brookpoi-t  Dam  52 

92 

3 

Mount  Carroll 

19 

23 

Qulncy  FAA  AP 

10.84 

Chester 

1.72 

Indiana 

Mount  Vernon 

88 

1 

Logansport  Radio  WSAL 

16 

29 

Lowell 

7.28 

Evans  Landing  Dam  43 

.88 

Iowa 

Sidney 

92 

3+ 

4  Stations 

14 

28 

Fort  Madison 

8.73 

Sheldon 

2.02 

Kansas 

2  Stations 

97 

3+ 

2  Stations 

20 

31+ 

Glrard 

10.02 

Liberal 

.94 

Kentucky 

Pikesvllle 

92 

13 

Tomahawk  IWSW 

16 

25+ 

Mayfield  Radio  WNGO 

6.67 

Pikeville 

.68 

Louisiana 

3  Stations 

95 

5+ 

Epps  6W 

31 

15 

Oaknolla 

12.24 

Houma 

.34 

Ualne 

Houlton  FAA  AP 

78 

12 

Hiram 

11 

20+ 

Jonesboro 

3.03 

Madison 

.83 

Maryland 

Baltimore  WB  City 

89 

20 

Oakland  ISE 

13 

24 

Emmitsburg  2SE 

2.92 

Woodstock 

.49 

Massachusetts 

2  Stations 

82 

13+ 

2  Stations 

13 

24 

Pembroke 

3.12 

Lowell 

1.02 

Michigan 

Lansing  WBAP 

86 

1 

Herman 

1 

23 

Boyne  Falls 

8.22 

Detroit  City  Airport 

1.02 

Minnesota 

St  James  Filtration  Pl 

88 

3 

Cotton  lOE 

5 

23 

Walker  AH  GWAH  Chlng 

5.80 

Blanchard  Power  Sta 

1.16 

Mississippi 

Allen 

95 

4 

2  Stations 

31 

29+ 

Fulton  3W 

7.15 

Mount  Pleasant 

.56 

Missouri 

2  Stations 

94 

4+ 

Edgerton 

17 

28 

Odessa 

12.14 

Fredericktown 

1.47 

Montana 

2  Stations 

80 

23 

Summit 

-5 

26 

Shonkln  7S 

4.20 

Glen  4N 

T 

Nebraska 

Hebron 

95 

1 

Harrlsburg  lONW 

3 

)4 

Nebraska  City 

6.70 

Hay  Springs  12S 

1.22 

Nevada 

Sunrise  Manor  Las  Vegas 

100 

1 

Jlggs 

7 

6 

Vya 

D  2.84 

4  Stations 

.00 

New  Hampshire 

Kenne 

81 

12 

Mount  Washington 

-1 

23 

Mount  Washington 

7.26 

Manchester 

1.04 

New  Jersey 

Philllpsburg 

86 

13 

Chatsworth 

12 

24 

Split  Rock  Pond 

2.88 

Atlantic  City 

.51 

New  Mexico 

Jal 

98 

2 

Lake  Maloya 

5 

13 

Pearl 

8.45 

Alton  5ESE 

.56 

New  York 

Fredonla 

85 

13 

Old  Forge 

7 

24 

Westfield  3SW 

5.15 

Freehold  2NW 

1.11 

North  Carolina 

Elizabethtown  Lock  2 

89 

20 

Transou 

17 

30 

Lake  Toxaway  2SW 

5.70 

2  Stations 

.90 

North  Dakota 

4  Stations 

78 

9+ 

2  Stations 

8 

31+ 

Bottineau 

2.50 

Shields 

T 

Ohio 

Ironton 

91 

13 

3  Stations 

15 

28+ 

Paulding  INE 

3.34 

Middlebourne 

.70 

Oklahoma 

8  Stations 

94 

9+ 

Kenton 

20 

13+ 

Webbers  Falls 

15.15 

Woodward  Field  Station 

.57 

Oregon 

2  Stations 

82 

22+ 

Hampton 

4 

13 

Valsetz 

10.62 

Arlington 

.30 

Pennsylvania 

Farrell  Sharon 

90 

13 

Coudersport  5NW 

10 

24 

Mahaffey 

4.17 

Virginvllle 

.36 

Puerto  Rico 

Dorado  4W 

96 

2 

Cerro  Maravilla 

59 

27+ 

Hacienda  Constanza 

23.97 

Culebra  Island 

1.19 

Rhode  Island 

2  Stations 

79 

20+ 

Kingston 

15 

24 

Newport 

3.30 

Providence  WBAP 

1.62 

South  Carolina 

Georgetown 

89 

14 

Ninety  Nine  Islands 

25 

24 

Givhans  Ferry  State  Pk 

4.61 

Johnston  2SSW 

.21 

South  Dakota 

Fort  Meade 

86 

2 

Zeona  2ESE 

1 

27 

Arlington 

4.91 

Dupree  15SSE 

.15 

Tennessee 

4  Stations 

90 

4+ 

Mountain  City  No  2 

19 

18 

2  Stations 

4.81 

Sparta  2NW 

1.01 

Texas 

2  Stations 

103 

13 

3  Stations 

22 

14+ 

Taylor  Ranch 

16.90 

Presidio 

.09 

Utah 

Saint  George 

95 

1 

Flaming  Gorge 

2 

13 

Silver  Lake  Brighton 

5.66 

Saint  George 

.11 

Vermont 

2  Stations 

80 

13 

3  Stations 

9 

25+ 

Searsburg  Station 

4.47 

Union  Village  Dam 

1.26 

Virginia 

Part low  3WNW 

90 

13 

Wythevllle  is 

13 

30+ 

Diamond  Springs 

3.73 

2  Stations 

.46 

Washington 

3  Stations 

80 

23+ 

Anatone 

12 

13 

Cougar  6E 

10.62 

Priest  Rapids  Dam 

.08 

West  Virginia 

Williamson 

91 

14 

Seneca  State  Forest 

7 

24 

Rowlesburg  1 

3.16 

Franklin  2NE 

.61 

Wisconsin 

8  Stations 

86 

12+ 

Laona  4SSW 

0 

23 

Beloit 

5.76 

Amery 

2.37 

Wyoming 

Morrlsey 

84 

8 

Laramie  FAA  AP 

-15 

13 

Albin 

4.72 

Belknap  Ranch 

.23 

+   And  also  on  an  earlier  date  or  dates. 


NOTE:   Dates  in  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Climatological  Data  for  times  of,  observations). 

D  Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  Inch 
water  equivalent  to  every  10  Inches  of  snowfall. 
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HEATING  DEGREE  DAYS 


(Base  65°F.) 


OCTOBER  1969 


Comnt 

i 

Cumnt 

■s 

Currant 

_g 

Cuirant 

M 

—■on 

1 

■aaaon 

■w 

Mon 

I 

•aaaon 

1 

■3 

■s 

■g 

■a 

i 

il 

5  1 

1 

(1  Ji 

B 
3^1 

-J 

a 

i 

^  1 

State  and  «tation 

d  M 

State  and  itatlon 

il 

State  and  ftation 

State  and  itation 

a 

B       9 

*  1 

a 

*  1 

1 

^  1 

t 

|l 

S  1 

*  1 

0 

a 

o 

B 

il 

o 
Q 

^  "S 

1 

1 

1  1 

1 

1 

li 

1 

1 

11 

2 

1 

»•  a 

1 

ALABAMA 

IDAHO 

NEBRASKA 

TENNESSEE 

BIRMINGHAM 

110 

114 

99 

BOISE 

565 

692 

547 

GRAND  ISLAND 

585 

611 

495 

BRISTOL 

293 

342 

287 

HUNTSVILLE 

lAJ 

151 

139 

LEWISTON 

525 

621 

526 

LINCOLN  U 

459 

481 

382 

CHATTANOOGA 

253 

283 

151 

MOBILE 

20 

20 

22 

POCATELLO 

665 

831 

665 

NORFOLK 

612 

659 

517 

KNOXVILLE 

200 

211 

201 

MONTGOMERY 

bi 

55 

68 

ILLINOIS 

NORTH  PLATTE 
OMAHA 

716 
478 

752 

503 

569 
422 

MEMPHIS 
NASHVILLE 

151 
201 

161 
211 

146 
166 

ALASKA 

CAIRO  U 

209 

211 

200 

SCOTTSBLUFF 

737 

767 

597 

OAK  RIDGE  R 

227 

249 

231 

ANCHORAGE 

732 

1706 

1908 

CHICAGO  0  HARE 

423 

502 

510 

VALENTINE 

696 

750 

579 

ANNETTE 

432 

1034 

1344 

CHICAGO  MIDWAY 

390 

446 

407, 

TEXAS 

BARROW 

1516 

4523 

4176 

MOLINE 

445 

525 

443 

NEVADA 

ABILENE 

192 

192 

99 

BARTER  ISLAND 

1350 

4156 

3979 

PEORIA 

443 

520 

419 

ELY 

757 

917 

897 

AMARILLO 

374 

376 

223 

BETHEL 

921 

2265 

2367 

ROCKFORD 

466 

606 

529 

LAS  VEGAS 

112 

112 

78 

AUSTIN 

59 

69 

31 

BETTLES 

iioa 

2578 

SPRINGFIELD 

370 

429 

363 

RENO 

605 

701 

624 

BROWNSVILLE 

0 

0 

0 

BIG  DELTA 

918 

2202 

WINNEMUCCA 

585 

795 

760 

CORPUS  CHRIST  I 

10 

10 

0 

COLD  BAY 

660 

1830 

2196 

INDIANA 

DALLAS 

1  15 

116 

52 

FAIRBANKS 

955 

2064 

2348 

EVANSVILLE 

299 

334 

286 

NEW  HAMPSHIRE 

DEL  RIO 

62 

62 

31 

GULKANA 

998 

2430 

FORT  WAYNE 

383 

477 

492 

CONCORD 

534 

631 

738 

EL  PASO 

62 

62 

84 

HOMER 

704 

2028 

INDIANAPOLIS 

358 

443 

406 

MT  WASHINGTON  OBS 

1058 

2775 

2805 

FORT  WORTH 

116 

115 

66 

ILIAMNA 

745 

1903 

SOUTH  BEND 

421 

531 

489 

GALVESTON  U 

9 

9 

0 

JUNEAU 

724 

2036 

1847 

NEW  JERSEY 

HOUSTON 

29 

29 

25 

ICING  SALMON 

805 

2055 

2056 

IOWA 

ATLANT IC  CITY 

355 

484 

290 

LUBBOCK 

312 

315 

192 

K0T2EBUE 

1051 

2636 

2799 

BURLINGTON 

451 

526 

415 

ATLANTIC  CITY  U 

222 

247 

259 

MIDLAND 

215 

215 

87 

MC  GRATH 

980 

2321 

2363 

DES  MOINES 

478 

523 

471 

NEWARK 

284 

333 

315 

PORT  ARTHUR 

22 

22 

22 

NOME 

971 

2579 

2764 

DUBUQUE 

555 

702 

649 

TRENTON  U 

286 

342 

321 

SAN  ANGCLO 

122 

122 

68 

ST.  PAUL  ISLAND 

798 

2317 

26i6 

SIOUX  CITY 

570 

62  8 

485 

SAN  ANTONIO 

52 

52 

31 

SHEMYA 

734 

2168 

2337 

WATERLOO 

596 

758 

597 

NEW  MEXICO 

VICTORIA 

14 

14 

5 

SUMMIT 

979 

2713 

ALBUQUERQUE 

348 

349 

241 

WACO 

75 

76 

43 

TALKEETNA 

864 

2096 

2098 

KANSAS 

CLAYTON 

530 

558 

382 

WICHITA  FALLS 

235 

236 

99 

UNALAKLEET 

946 

2405 

CONCORDIA 

450 

462 

333 

ROSWELL 

257 

257 

220 

YAKUIAT 

724 

2126 

1675 

DODGE  CITY 
GOODLAND 

415 
608 

42  3 
633 

2  84 
468 

NEW  YORK 

UTAH 
MILFORD 

537 

669 

542 

ARIZONA 

TOPEKA 

408 

425 

327 

ALBANY 

491 

553 

597 

SALT  LAKE  CITY 

530 

546 

500 

FLAGSTAFF 

753 

1011 

873 

WICHITA 

361 

36  3 

262 

BINGHAMTON 

525 

790 

759 

WENDOVER 

572 

590 

420 

PHOENIX 

12 

12 

22 

BUFFALO 

433 

609 

537 

TUCSON 

55 

55 

25 

KENTUCKY 

J.F.  KENNEDY 

232 

269 

264 

VERMONT 

WINSLOW 

404 

406 

251 

COVINGTON 

309 

375 

366 

NEW  YORK  U 

240 

268 

263 

BURLINGTON 

589 

915 

839 

YUMA 

3 

3 

0 

LEXINGTON 
LOUISVILLE 

274 
262 

316 
324 

293 
302 

NEW  YORK  LA  GUARDIA 
ROCHESTER 

272 
437 

321 

591 

250 
581 

VIRGINIA 

ARKANSAS 

SYRACUSE 

425 

601 

581 

LYNCHBURG 

294 

352 

2  74 

FORT  SMITH 

182 

182 

139 

LOUISIANA 

NORFOLK 

131 

139 

135 

LITTLE  ROCK 

175 

175 

136 

BATON  ROUGE 

35 

35 

31 

NORTH  CAROLINA 

RICHMOND 

221 

265 

250 

LAKE  CHARLES 

24 

24 

19 

A5HEV1LLE 

280 

347 

369 

ROANOKE 

274 

327 

260 

CALIFORNIA 

NEW  ORLEANS 

19 

19 

19 

CAPE  HATTERAS  R 

51 

52 

78 

WALLOPS  ISLAND 

215 

238 

BAKERSFIELD 

45 

45 

37 

SHREVEPORT 

66 

66 

47 

CHARLOTTE 

180 

202 

130 

BISHOP 

386 

390 

290 

GREENSBORO 

211 

241 

225 

WASHINGTON 

BLUE  CANYON 

497 

573 

551 

MAINE 

RALEIGH 

222 

267 

185 

OLYMPIA 

494 

909 

759 

EUREKA  U 

295 

1108 

1114 

CARIBOU 

732 

1291 

1211 

WILMINGTON 

83 

64 

74 

OUILLAYUTE 

462 

1177 

990 

FRESNO 

166 

166 

78 

PORTLAND 

494 

710 

768 

SEATTLE  TACOMA 

381 

523 

571 

LONG  BEACH 

23 

23 

52 

NORTH  DAKOTA 

SPOKANE 

655 

931 

696 

LOS  ANGELES 

28 

31 

133 

MARYLAND 

BISMARCK 

746 

906 

661 

STAMPEDE  PASS  R 

791 

192  5 

1656 

LOS  ANGELES  U 

22 

22 

37 

BALTIMORE 

251 

277 

312 

FARGO 

757 

1016 

858 

WALLA  WALLA  U 

436 

495 

397 

MT  SHASTA  R 

555 

707 

568 

WILLISTON 

766 

987 

936 

YAKIMA 

542 

748 

606 

OAKLAND 

134 

326 

275 

MASSACHUSETTS 

RED  BLUFF 

129 

129 

53 

BLUE  HILL  OBS  R 

406 

588 

511 

OHIO 

WEST  VIRGINIA 

SACRAMENTO 

129 

130 

93 

BOSTON 

326 

438 

365 

AKRON 

401 

541 

466 

BECKLEY 

400 

570 

513 

SANDBERG  R 

376 

419 

232 

NANTUCKET 

356 

493 

459 

CINCINNATI  OBS 

289 

350 

302 

CHARLESTON 

352 

447 

317 

SAN  DIEGO 

14 

14 

58 

WORCESTER 

468 

665 

537 

CLEVELAND 

406 

535 

461 

ELKINS 

462 

630 

659 

SAN  FRANCISCO 

113 

323 

362 

COLUMBUS 

359 

468 

437 

HUNTINGTON 

320 

392 

320 

SAN  FRANCISCO  U 

107 

631 

586 

MICHIGAN 

DAYTON 

314 

366 

394 

PARKERS8URG  U 

294 

365 

324 

SANTA  MARIA 

147 

362 

4  34 

ALPENA 

633 

986 

1026 

MANSFIELD 

347 

436 

542 

STOCKTON 

149 

149 

77 

DETROIT 

401 

466 

447 

TOLEDO 

445 

582 

539 

W' 5C0NSIN 

DETROIT  M  WAYNE  CO 

416 

511 

527 

YOUNGSTOWN 

440 

637 

557 

GREEN  BAY 

619 

891 

735 

COLORADO 

FLINT 

485 

655 

593 

LA  CROSSE 

540 

681 

521 

ALAMOSA 

812 

1141 

1082 

GRAND  RAPIDS 

524 

674 

605 

OKLAHOMA 

MADISON 

579 

803 

713 

COLORADO  SPRINGS 

720 

833 

622 

HOUGHTON  LAKE 

601 

917 

940 

OKLAHOMA  CITY 

2  74 

274 

:  79 

MILWAUKEE 

539 

721 

736 

DENVER 

801 

859 

560 

LANSING 

462 

596 

597 

TULSA 

241 

241 

176 

GRAND  JUNCTION 

545 

565 

343 

MARQUETTE  U 

626 

951 

907 

WYOMING 

PUEBLO 

468 

472 

360 

MUSKEGON 

471 

620 

560 

OREGON 

CASPER 

834 

911 

738 

SAULT  STE  MARIE 

683 

1122 

1060 

ASTORIA 

423 

1030 

861 

CHEYENNE 

859 

976 

603 

CONNECTICUT 

BURNS  U 

697 

946 

7  74 

LANDER 

833 

90  5 

764 

BRIDGEPORT 

321 

418 

373 

MINNESOTA 

EUGENE 

440 

635 

653 

SHERIDAN 

811 

988 

814 

HARTFORD 

409 

540 

477 

DULUTH 
INTERNATIONAL  FALLS 

746 
843 

1123 
1250 

1142 
1247 

MEACHAM 
MEDFORD 

745 
471 

1301 
546 

1076 
460 

DELAWARE 

MINNEAPOLIS 

580 

716 

747 

PENDLETON 

480 

570 

451 

WILMINGTON 

288 

329 

321 

ROCHESTER 
ST  CLOUD 

614 

673 

613 
879 

719 
849 

PORTLAND 
SALEM 

357 
459 

481 
711 

502 
517 

DIST.OF  COLUMBIA 

SEXTON  SUMMIT  R 

557 

1031 

775 

WASH  NATL  AP 

226 

244 

250 

MISSISSIPPI 
JACKSON 

95 

95 

59 

PENNSYLVANIA 

FLORIDA 

MERIDIAN 

95 

96 

81 

ALLENTOWN 

420 

553 

443 

APALACHICOLA  U 

2 

2 

16 

ERIE 

452 

671 

518 

DAYTONA  BEACH 

0 

0 

0 

MISSOURI 

HARRISBURG 

352 

441 

351 

FORT  MYERS 

0 

0 

0 

COLUMBIA 

369 

394 

305 

PHILADELPHIA 

315 

370 

361 

JACKSONVILLE 

0 

0 

12 

KANSAS  CITY 

330 

333 

259 

PITTSBURGH 

383 

518 

469 

KEY  WEST 

0 

0 

0 

ST  JOSEPH 

382 

387 

351 

PITTSBURGH  U 

322 

405 

410 

LAKELAND  U 

0 

0 

0 

ST  LOUIS 

313 

340 

311 

SCRANTON 

440 

595 

585 

MIAMI 

0 

0 

0 

SPRINGFIELD 

342 

352 

258 

WILLIAMSPORT 

412 

525 

495 

ORLANDO 

0 

0 

0 

PEN5AC0LA 

6 

8 

19 

MONTANA 

RHODE  ISLAND 

TALLAHASSEE 

2 

2 

26 

BILLINGS 

765 

903 

694 

BLOCK  ISLAND 

319 

401 

401 

TAMPA 

0 

0 

0 

GLASGOW 

807 

100  3 

956 

PROVIDENCE 

355 

490 

484 

WEST  PALM  BEACH 

0 

0 

0 

GREAT  FALLS 
HAVRE 

828 

806 

1035 
1006 

882 
982 

SOUTH  CAROLINA 

GEORGIA 

HELENA 

826 

1094 

985 

CHARLESTON 

50 

51 

59 

ATHENS 

112 

125 

127 

KALISPELL 

7  74 

1275 

1124 

CHARLESTON  U 

47 

47 

34 

ATLANTA 

125 

138 

145 

MILES  CITY 

759 

828 

688 

COLUMBIA 

85 

88 

64 

AUGUSTA 

79 

82 

76 

MISSOULA 

763 

1140 

1062 

GNVLE-SPARTANBURG 

165 

184 

139 

COLUMBUS 

49 

49 

87 

MACON 

45 

51 

71 

SOUTH  DAKOTA 

ROME 

181 

191 

185 

ABERDEEN 

686 

625 

766 

SAVANNAH 

38 

36 

47 

HURON 
RAPID  CITY 

684 

750 

608 
812 

694 
680 

SIOUX  FALLS 

668 

769 

674 

Data  from 
U  indicate 


lirport  unless  otherwise  specified, 
!  Urban,  R  indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Base   65*F.) 


State  and  station 


BIRMINGHAM 
MUNISVILLE 
MnSILf 
MONTGOMtRY 

ALASKA 
ANCHORAGE 
ANNETTE 
OARRO* 

liARTER  liLAND 
BETHEL 
dEI  iLto 
BIG  OE  L ' A 
COLD  BAT 
FAIRBANKS 
GULKANA 
HOMER 
ILIAHNA 
JUNEAU 
KING  SALMON 
KOTZtBUE 
MC  GRAIH 
NOME 

JT.  PAUL  ISLAND 
She  MY  A 
SUMMIT 
TALKEETNA 
JNALAKlEEI 
rAKUTAI 

ARIZONA 
FLAGSTAFF 

PHOENU 
TUCSON 
WINSLOil 
YUMA 

arkansas 
fort  smith 
little  rock 

california 

bakersfield 

BISHOP 

blue  canyon 

EUREKA  U 

FRESNO 

LONG  BEACH 

LOS  ANGELES 

L0-.  ANGtutS  U 

MT  SHASTA  R 

OAKLANU 

RED  BLUFF 

SACRAMENTO 

SAND8ERG  R 

SArj  DIEGO 

OAN  FRANCISCO 

SAN  FRANCISCO  U 

SANTA  M»R1A 

STOCKTON 

COLORADO 
ALAMOSA 

COLORADO  Springs 

OFNVER 

GRAND  JUNCTION 

PUEBLO 

CONNECTICUT 
BRIDGEPORT 
HAPTFOPO 

DELA«ARE 
"ILHINGTON 

DIST.OF  COLUMBIA 
WASH  NATL  AP 

FLOP  IDA 

APALACHlCOLA  U 

daytona  beach 
Fort  myers 
jacksonville 

KEY  WES' 

LAKELAIlO  U 

MIAMI 

ORLANDO 

PENSACOLA 

TALLAHASSEE 

TAMPA 

WEST  PALM  BEACH 

GEORGIA 
ATHENS 
ATLANTA 
AUGUST" 
COLUMBUo 
MACON 
ROME 
SAVANNAH 


Ouient 
season 


1732 
1911. 

2097 


1  13 
3752 
2866 

1403 
fclOS 


2597 

1096 

474 

0 

1769 

96  3 

5  36 

1204 

314 

56 

2073 

1306 

872 

ft47 


721 
1329 
1292 


725 
725 


234 

2552 

383 

2846 

419 

3323 

275 

2793 

481 

4113 

355 

3019 

478 

3853 

406 

3255 

211 

2*77 

22  7 

2553 

377 

3P35 

438 

3307 

60 

1756 

51 

1553 

90 

1852 

lie 

2060 

139 

2005 

J I 


State  and  station 


HAMAI I 
HILO 

HONOLULU 
KAHULUI 
LI  HUE 

IDAHO 
BOISF 
LEWlSroN 
POCATELLO 

ILLINOIS 
CAIRO  U 

^HICAoO  0  HARE 
CHICAGO  MIDWAY 
MOLINE 
PEORIA 
ROCKFORD 
SPRINGFIELD 

INDIANA 
EVANSVILLE 
FORI  «AYNE 
INDIANAPOLIS 
SOUTH  BEND 

IOWA 
BURLINGTON 
OES  MOINEo 
DUBUQUE 
SIOUX  CITY 
WATERLOO 

KANSAS 

concordia 
Dodge  city 
goodlano 

TOPEKA 
WlCHl lA 

KENTUCKY 
COVINGTON 
LEXINGTON 
LOUISVILLE 

LOUISIANA 
BATON  ROUGF 
LAKE  CHARLES 
NEW  ORLEANS 
ShREVEPORT 

MAINE 
CARIBOU 
PORTLANtl 

MARYLAND 
BALTIMORE 

MASSACHUSEITS 
BLUE  HILL  OSS  R 
BOSTON 
NANTUCKET 
WORCESTER 

MICHIGAN 
ALPENA 
DETROIT 

DETROIT  M  WAYNE  CO 
FLINT 

GRAND  RAPIDS 
HOUGH  I  ON  LAKE 
LANSING 
MAPOUETTE  U 
MUSKFGON 

sault  ste  marie 

minnesota 
DuluTh 

international  falls 
minnfapol is 

ROCHESTER 
si  CLUUD 

MISSISSIPPI 
JACKSON 
MERIDIAN 

MISSOURI 
COLUMBIA 
KANSAS  CITY 

JOSEPH 
ST  LOUIS 
SPRINGFIELD 

MONTANA 
BILLINGS 
GLASGOW 
GREAT  FALLS 
HAVRE 
HLlENA 
KALI  SPELL 
MILES  CITY 
MISSOULA 


Cunent 
season 


300 

2837 

488 

3826 

352 

3243 

381 

3085 

0 

735 

0 

755 

0 

435 

80 

1823 

2u 

83u 

35 

1001 

41 

931 

30 

S93 

21 

671 

37 

1152 

18 

975 

3 

757 

31 

913 

20 

989 

22 

533 

8 

849 

12 

575 

31 

1183 

SI 

1519 

! 

975 

32 

1233 

45 

1558 

31 

1152 

57 

1268 

49 

1307 

202 

25J5 

209 

2531 

213 

2491 

177 

2641 

0 

159 

0 

447 

563 
746 
360 
488 


295 
757 
74  1 
458 
5  90 
310 
663 
412 
555 
164 


242 
237 

788 


2254 
2009 


1358 
1534 
1556 


822 

720 


^1 

c   o 
I  a 

^■^ 
1  » 


State  and  stabon 


NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 
NORFOLK 
NORTH  PLATTE 
OMAHA 

SCOITsBLUFF 
VALENTINE 

NEVADA 
ELY 

LAS  VEGAS 
RENO 
WINNEMUCCA 

NEW  HMMPSHlRt 
CONCOt^D 
MI  WASHINGTON  OBS 

NEW  JERSEY 
ATLANTIC  CITY 
ATLANTIC  CITY  U 
NtWARK 

Trenton  u 

new  mexico 
albuoufRouf 

CLAYTON 
ROSWELL 

NEW  YORK 
ALBANY 
BINGHAMT JN 
BUFFALO 
J.F.  sExNtDY 
NEW  YORK  U 
NFW  YORK  LA  GUaPDU 
ROCHESTER 
SYRACUSE 

NORTH  CAROLINA 
ASHEVILLE 
CAPE  HAIIERAS  R 
CHARLOTTE 
GREENSBORO 
RALEIGH 
ILMING'ON 

NORTH  Dakota 

PISMARCK 

FARGO 

"ILLISTON 

OHIO 
AKRON 
ClNCINNAl 1  OB- 

cleveland 
Columbus 

DAYTON 
MANSFIELD 
TOLEDO 
OUNGSTOWN 

OKLAHOMA 
OKLAHOMA  C I TY 
lULSA 

OREGON 
ASTORIA 
BMPNS  U 
EUGENE 
MEACHAM 
MEDFORD 
PENDLETON 
PORTLAND 
SALEM 
sex  TON  SUMMIT  R 

PACIFIC  AREA 
JOHNSTON 
KOPOR  R 
KWAJALEIN 
MAJURU 
PAGO  PAGO 
PONAPE  R 
TAGUAC  GUAM  p 
IRUK  MOE.N  ISLAND 
WAKF 
YAP  R 

PENNSYLVANIA 
ALLENTOWN 
ERIE 

harrisburg 
Philadelphia 

PITT'.RDOGM 
PI  ITS8URGH  U 
CRANToN 

illiamsport 

RHODE  island 

block  island 
pooviofnce 


556 
384 
558 
1117 
1234 
1002 
545 
524 


997 
1604 
1565 
1499 
1264 
1791 


571 
483 


632 
1155 
725 
80U 
94  5 
889 
555 


122 
652 


0 

719 
297 

u 

183 

■^ 

185 

498 

4414 

541 

5152 

555 

5305 

544 

498U 

487 

4551 

474 

4557 

431 

4304 

518 

4956 

578 

4971 

500 

4845 

6 

791 

5 

495 

11 

1027 

15 

1128 

14 

707 

73 

954 

1 

627 

5 

779 

3 

458 

9 

761 

Current 
season 


State  and  station 


CHA«L£S'ON  U 
COLUMBIA 
GNVLE-SPART ANBUPG 

SOUTH  D4K0IA 
ABERDEEN 
HURON 

RAPID  CI'Y 
SIOUX  FALLS 

TENNESSEE 
BRISTOL 
CHATTANOOGA 
KNOXVILLE 
MEMPHIS 
NASHVILLE 
OAK  RIDGE  R 

TEXAS 
ABILENE 
AMARILLO 
AUSTIN 
BROWNSVILLE 
CORPUS  CHRI ST  I 
DALLAS 
DEL  RIO 
El  PASO 
FOPT  WORTH 
GAL VE J I  ON  U 
HOUSTON 
LUBBOCK 
MIOLANO 
PORT  ARfHlJR 
jAN  ANGlLO 
SAN  ANTONIO 
VICTORIA 
WACO 
WICHITA  FmLLS 

UTAH 
MILFORO 

SAL  I  LAKt  CI  I' 
wENDOVER 

VERMONI 
BURLINGTON 

VI  PR  IN M 
LYNCHBURG 
NORFOLK 
RICHMOND 
ROANOKE 
WALLOPS  ISLAND 

WASHINGTON 
OLYMPIA 
OUILLAyUTE 
SEATTLE  TACOVA 
-POKANE 
STAMPEDE  PASS  R 

ALLA  WALLA  U 

AKIMA 

WESI   INDIES 
SAN  JUAN  P.P. 
SWAN  ISLAND 

WEST  VIRGINIA 
BECKLFY 
CHARLESTON 
ELKINS 
HUNTINGTON 
PARHERSBURG  U 

WISCONSIN 
GREEN  BAY 
LA  CROSsE 
MADISON 
MILWAUKEE 

WYOMING 
CASPER 
CHEYENNE 
LANDER 
HEPIDAN 


175 
104 


186 
39U 
300 
155 
175 
155 
133 
289 
222 


247 
113 


500 
5  30 


u 


22<,i 
1991 


555 
500 
581 


1322 
1346 


24  70 
1713 
2846 
3828 
3231 
2920 
3189 
2524 
2579 
2982 
281  1 
1823 
2177 
2810 
2589 
2914 
3153 
3177 
2433 


835 
106O 
1294 


1053 
1587 
1350 
1091 
1178 


4475 
5108 


1198 
1062 


403 
717 
460 


431 
538 
355 


Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


STORM   SUMMARY 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

t  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

"^  ICE  STORMS 

^ALL  OTHER 

O 

^DAMAGE 

Tdaimge 

VO 

^DAMAGE 

. 

^DAMAGE 

. 

^DAMAGE 

^DAMAGE 

STATE 

i 

i 

5 

< 

2 

< 

t^  >- 

Q£Q£ 

O-UJ 

o 

u 

X 

< 
o 

i 

St 

aSu 

Q. 

o 

en 

U 

X 
h- 

O 

oc 

q1> 

u 

< 

a. 

z 

o 

u 

X 

< 
o 

i 

2 

Q.  UJ 

o 
u 

< 

c2 

3. 
z 

q1  >- 
Ol- 

o 
u 

Alabama    * 

Alaska 

0 

8 

5 

0 

Arizona    * 

Arkansas 

1 

1 

0 

1 

3 

0 

0 

4 

0 

California 

1 

1 

0 

0 

0 

0 

0 

5 

0 

Colorado 

0 

2 

5 

6 

Connecticut    * 

Delaware    * 

Florida 

3 

3 

0 

0 

0 

0 

0 

4 

0 

1 

0 

0 

0 

0 

0 

6 

0 

Georgia    * 

Hawaii    * 

Idaho 

0 

1 

4 

0 

0 

0 

? 

? 

0 

1 

0 

5 

Illinois 

2 

1 

0 

4 

5 

0 

0 

°5 

C 

Indiana 

0 

3 

5 

0 

Iowa   * 

Kansas 

1 

1 

0 

0 

0 

1 

0 

4 

0 

0 

0 

4 

3 

Kentucky 

0 

0 

4 

0 

0 

0 

3 

0 

Louisiana 

1 

1 

0 

0 

4 

0 

0 

4 

? 

Maine 

0 

0 

4 

0 

0 

0 

4 

0 

Maryland    * 

Massachusetts 

0 

0 

4 

0 

0 

0 

2 

0 

0 

0 

4 

0 

Michigan    * 

1 

Minnesota 

0 

0 

0 

3 

0 

0 

4 

0 

1 

0 

4 

0 

Mississippi    * 

Missouri 

2 

1 

0 

0 

5 

0 

0 

0 

5 

0 

1 

4 

0 

0 

° 

5 

0 

Montana   * 

1 

Nebraska   * 

1 

Nevada   * 

! 

New  Hampshire 

i 

0 

0         4    '    0 

New  Jersey    * 

1 

New  Mexico    * 

New  York    * 

1 

! 

North  Carolina 

3 

1 

0 

0 

5 

1 

0 

0 

4 

0 

1 

0 

0 

5 

5 

North  Dakota    * 

1 

Ohio   * 

Oklahoma 

1 

1 

0 

0 

4 

0 

0 

? 

6 

0 

0 

5 

5 

0 

0 

4 

0 

0 

0 

? 

? 

Oregon    * 

1 

Pacific  Area 

0 

0 

°4 

C 

Pennsylvania 

2 

Puerto  Rico 

1 

1 

0 

0 

2 

1 

0 

0 

0 

Rhode    Island   * 

South   Carolina 

2 

2 

0 

0 

3 

South  Dakota    * 

Tennessee    * 

Texas 

8 

3 

0 

5 

6 

0 

0 

■? 

? 

0 

1 

5 

0 

0 

° 

5 

0 

4 

0 

6 

5 

Utah    * 

Vermont 

0 

0 

4 

0 

U.    S.    Virgin    Is.    ♦ 

Virginia    * 

Washington   * 

West   Virginia    * 

Wisconsin 

2 

3 

5 

0 

0 

0 

4 

0 

Wyoming    * 

C  Crop  damage 

°   Includes  crop  damage 

*  No  occurrence  of  storms  or  unusual  weather  phenomena, 

*  Includes  heavy  sleet  storm. 

*  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

gS   For  breakdown  of  "Ail  Others",  and  for  detailed  listing  of  other  storms, 
see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

T   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50, 000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000. 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

OCTOBER  1969 

Elmer  R.  Nelson,  Office  of  Hydrology 


Major  flooding  occurred  in  the  lower  Marais  des 
Cygnes  Basin  in  Kansas  during  October.  Crests  ranged 
from  4  to  8  ft.  above  flood  stage.  Agricultural  losses 
were  estimated  at  $1.25  million.  Record  flooding  oc- 
curred on  the  lower  Salt  River  and  on  the  Cuivre  River 
in   Missouri.     Extensive    damage    resulted   to   crops. 

ATLANTIC  SLOPE  DRAINAGE 
Heavy  rain  (2  to  4  inches)  on  the  1st  and  2d  caused 
minor  flooding  on  the  lower  Cape  Fear  and  the  middle 
portion  of  the  Neuse  River  in  North  Carolina  on  the 
4-6th.  The  crests  on  the  Cape  Fear  River  averaged 
slightly  over  2  feet  above  flood  stage  and  on  the  Neuse, 
slightly  above  flood  stage. 

Flooding  continued  along  the  Lumber  River  at  Lumber- 
ton,  N.  C,  from  Sept.  25  to  Oct.  16.  The  crest  on  the 
10th  was  2.3  ft.  above  flood  stage.  Damage  was  minor 
and  mainly  to  residential  property. 

Minor  flooding  occurred  on  the  Satilla  River  near 
Atkinson,  Ga.,  on  the  3d-7th.  No  flood  damage  was 
reported. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Light  to  moderate  flooding  occurred  on  the  Hillsborough 
and  Alafia  Rivers  between  the  3d  and  5th.  The  crests 
on  the  4th  were  less  than  1  foot  above  flood  stage. 
Light  flooding  occurred  on  the  Withlacoochee  River 
at  Croom,  Fla.,  on  the  6- 17th.  The  crest  on  the  9th 
was  less  than  0,5  foot  above  flood  stage.  The  flooding 
was  due  to  heavy  rains  accompanying  Hurricane  Jenny. 
In  the  vicinity  of  Sebring,  Fla.,  the  District  Soil  Con- 
servationist estimated  500  acres  of  citrus  groves  were 
flooded  as  well  as  many  homes,  trailers,  and  roads. 
The  estimate  of  damage  is  approximately  $1  million. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin.--Heavy  rains  on  the  10- 
13th  caused  considerable  flooding  on  streams  in  north- 
east Missouri  and  west-central  Illinois.  Rainfall  totals 
ranged  from  over  5  inches  to  more  than  10  inches. 
One  of  the  hardest  hit  areas  was  the  Cuivre  River  Basin 
in  east-central  Missouri.  A  survey  of  the  area  from 
Old  Monroe,  Mo.,  to  Troy,  Mo.,  revealed  that  the 
flooding  was  probably  the  highest  of  record,  exceeding 
the  previous  record  flood  of  1941.  High  water  topped 
the  levees  which  protected  much  of  the  area,  flooding 
and  severely  damaging  homes  behind  the  levees.  There 
was  also  considerable  crop  damage  since  corn  and 
other  crops  were  still  in  the  fields.  Widespread  serious 
flooding  occurred  along  the  lower  Salt  River  where 
a  record  crest  of  30.62  ft.  was  reached  at  New  London, 
Mo.,  on  the  14th.  Flood  stage  at  this  point  is  19  ft. 
The  previous  highest  crest  of  record  was  29.92  ft.  on 
Aug.  2,  1958.  Extensive  damage  resulted  to  crops  along 
the  Salt  River. 

The  heaviest  flooding  in  Illinois  occurred  on  the 
Illinois  River  at  Meredosia,  111.,  where  flood  stage  was 
exceeded  by  4.8  ft.  The  river  was  out  of  its  banks 
from  the  16th  to  the  25th,  a  period  of  10  days.  Other 
streams  affected  by  the  heavy  rains  were  the  Sangamon, 
Lamoine,  and  Kaskaskia,  which  exceeded  flood  stage 
by  up  to  4  ft. 

The  main  stem  of  the  Mississippi  River  exceeded 
flood  stage  in  the  lower  reach  at  and  below  Winfield, 
Mo.,  a  distance  of  205  miles.  The  average  overflow 
was  2  to  4  ft. 

Missouri  Basin. --Considerable  flooding  occurred  in 
streams    in    northwestern    and    central   Missouri    near 


the  middle  of  the  month.  This  was  due  to  heavy  rains 
on  the  9th,  10th,  12th,  and  13th.  The  rains  averaged 
more  than  1  inch  on  the  9- 10th  with  some  stations 
reporting  more  than  3  inches.  The  rain  was  the  heaviest 
in  west-central  Missouri  on  the  12- 13th  with  an  un- 
official amount  of  7  inches  at  Pleasant  Hill,  Mo.,  which 
closed  highways  east  and  west  of  the  city.  A  busy 
intersection  in  Kansas  City  was  inundated  to  a  depth 
of  1  foot.  U.  S.  Highway  71,  south  of  Kansas  City,  was 
under  water  for  a  short  time. 

The  Moreau  River  near  Jefferson  City,  Mo.,  crested 
8.5  ft.  above  flood  stage  on  the  14th.  The  Marmaton 
River  at  Nevada,  Mo.,  crested  at  a  stage  of  26.2  ft. 
on  the  13th,  4.2  ft.  above  flood  stage.  Only  minor 
flooding   occurred    downstream    at    Fort  Scott,   Kans. 

Major  flooding  occurred  in  the  lower  Marais  des 
Cygnes  Basin  below  Ottawa,  Kans.,  during  midmonth. 
Crests  ranged  from  4  to  8  ft.  above  flood  stage  from 
Osawatomie  downstream  and  also  on  Pottawatomie  Creek. 
Minor  flooding  occurred  on  the  upper  Marais  des  Cygnes 
River  at  Quenemo,  Kans.  The  flooding  was  due  to  4- 
to  6-inch  rains  on  the  10- 12th.  Additional  rainfall  of 
an  inch  or  more  on  the  18th  delayed  the  recession 
of  the  lower  Marais  des  Cygnes  and  produced  moderate 
rises  upstream.  Agricultural  losses  were  heavy  in  the 
lower  Marais  des  Cygnes  Valley  with  preliminary  es- 
timates in  excess  of  $1.25  million,  mainly  to  late- 
planted  corn,  soybeans,  and  sorghums  still  in  the 
fields  and  to  some  new-sown  wheat.  The  same  area 
had  been  flooded  in  June,  and  many  fields  had  not  been 
replanted;  so,  the  acreage  of  crop  loss  was  not  as 
great  as  it  would  have  been. 

Some  flooding  occurred  on  the  lower  Missouri  River 
from  Boonville,  Mo.,  to  its  mouth  between  the  13th 
and  19th.  Crests  on  the  14th  ranged  from  3.4  ft. 
above  flood  stage  at  Boonville,  Mo.,  to  8  ft.  above 
flood  stage  at  Hermann,  Mo.  The  crest  at  St.  Charles, 
Mo.,  on  the  15th  was  6.2  ft.  above  flood  stage. 

Ohio  Basin. --Moderate  to  heavy  rain  on  the  11th  to 
the  12th  caused  minor  flooding  on  the  Skillet  Fork 
and  Little  Wabash  Rivers  in  Illinois  on  the  12- 14th. 
Storm  totals  in  the  lower  Wabash  River  Basin  ex- 
ceeded 5  inches.  The  streams  rose  rapidly  to  above 
bankfull  stage,  causing  minor  flooding  of  adjacent  farm- 
land. No  damage  resulted  from  this  flooding. 

Arkansas  Basin.--Heavy  rain  (5  to  6  inches)  on  the 
11- 13th  caused  flooding  of  streams  in  northeastern  Okla- 
homa and  southeastern  Kansas.  The  total  storm  rain- 
fall at  Webbers  Falls,  Okla.,  was  13.3  inches  and  at 
Checotah,  Okla.,  12.27  Inches.  All  streams  had  crested 
higher  previously  during  1969  except  Bird  Creek  at 
Sperry,  Okla.,  which  reached  its  highest  stage  since 
March  1968,  The  crest  on  the  13th  was  5.1  ft.  above 
flood  stage.  A  bridge  on  North  Lewis  Avenue  and  part 
of  96th  Street  northeast  of  Sperry  were  under  water 
during  the  night  of  the  13th.  State  highway  east  of 
Skiatook  was  closed  most  of  the  13th.  Damages  from 
the  flooding  was  minor. 

The  excessively  heavy  rain  on  the  11- 12th  caused 
some  creeks  to  overflow  in  the  vicinity  of  Calvin, 
Okla.  Minor  flooding  occurred  on  Deep  Fork  from 
Welty  to  near  Begts,  Okla.,  and  on  Coal  Creek  west 
of  McAlester  on  the  12th.  Residents  reported  that 
Coal  Creek  was  the  highest  in  several  years.  Some 
homes  in  Henryetta  Okla.,  was  flooded  due  to  surface 
drainage.  U.  S.  Highway  east  of  Henryetta  was  briefly 
under  water. 

Red  Basin. --Minor  flooding  occurred  in  the  headwaters 
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of  the  Red  Basin  during  October.  Brief  flooding  occurred 
on  the  Blue  River  at  Blue,  Okla.,  on  the  14th.  Clear 
Boggy  Creek  at  Caney,  Okla.,  was  out  of  its  banks  on 
the  13- 16th.  The  Sulphur  River  at  Hagansport,  Tex., 
crested  nearly  6  ft.  above  flood  stage  on  Oct.  31  and 
receded  within  its  banks  on  Nov.  1.  Rainfall  during 
the  month  ranged  from  5  to  near  12  inches  in  south- 
eastern Oklahoma  and  2  to  near  7  inches  in  north- 
eastern Texas  and  southwestern  Arkansas.  Most  of 
the    rain  fell  during  the  middle  and  last  of  the  month. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rain  during  the  afternoon  and  night  of  the  4th 
over  the  upper  Colorado  River  Basin  in  Texas  caused 
rapid  rises  on  tributary  streams.  The  Llano  River 
at  Llano,  Tex.,  crested  at  26  ft.  which  was  high  enough 
to  release  tons  of  debris  and  mud  downstream  into 
Lake  Lyndon  B.  Johnson.  The  lake  level  rose  3  ft.  in 
a  short  time,  necessitating  the  opening  of  the  flood 
gates  on  the  dam.  The  outflow  caused  the  level  of  Lake 
Marble  Falls,  just  below  the  dam,  to  rise  6  ft.  in  a 
short  time.  The  widespread  heavy  rains  took  the  life 
of  a  young  resident  as  he  attempted  to  drive  across  a 
flooded  low  water  crossing.  The  high  and  rapid  rises 
on  the  usual  constant  level  lakes  caused  much  damage 
to  boat  docks,  boats,  pumps,  and  pump  houses  and 
other  personal  and  public  property. 

Heavy  rains  over  the  upper  Nueces  on  the  night  of 
the  4th  and  moderate  rains  over  most  of  the  lower 
watershed  on  the  5th  caused  flooding  in  the  Nueces 
Basin  at  and  below  Crystal  City,   Tex.    Moderate  flash 
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flooding  occurred  on  the  upper  Frio  from  Garner 
State  Park  southward.  All  roads  out  of  Uvalde  were 
closed  on  the  morning  of  the  5th  except  U.  S.  Highways 
90  and  83.  Two  persons  were  drowned  in  a  car  in  the 
flood  on  the  Dry  Frio.  Moderate  flooding  occurred  on 
the  Nueces  at  CotuUa,  Tex.,  and  minor  flooding  above 
and  below. 

Heavy  rains  on  the  morning  of  the  12th  caused  flash 
flooding  on  the  Nueces  and  Frio  Rivers  north  of  Uvalde, 
Tex.,  through  the  12th.  Considerable  flooding  continued 
on  the  Nueces  north  of  U.  S.  Highway  90  through  the 
13th  and  moved  downstream  to  Crystal  City  on  the 
14th.  Bankfull  stages  continued  downstream  below  Crystal 
City.  Low  water  crossings  were  closed  on  the  West 
Nueces  with  minor  flooding  continuing  through  the  13th. 
Moderate  flooding  occurred  on  the  Frio  near  Derby, 
Tex.,  on  the  14th  and  15th.  Minor  flooding  occurred 
below  Derby  through  the  20th. 

Heavy  rains  on  the  27th  caused  moderate  flooding  on 
Turkey  Creek  from  the  28th  to  Nov.  2.  A  moderate 
rise  moved  down  the  Nueces  below  Turkey  Creek, 
with  bankfull  stages  at  Cotulla  through  the  end  of  the 
month.  Minor  flooding  occurred  near  Tilden  through  the 
first  week  of  November.  Flash  flooding  closed  numerous 
roads  on  the  27th  in  the  vicinity  of  Uvalde,  Tex.,  to 
near  Blewett. 

Lake  Corpus  Christi  filled  to  the  capacity  level  of  94 
feet  on  the  19th  and  remained  at  that  level  or  slightly 
higher  through  the  end  of  the  month.  Below  Wesley 
Seale  Dam  bankfull  stage  with  occasional  minor  flooding 
occurred  from  the  20th  into  November. 
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1 

Riv«i  and  statioa 

Flood 
stage 

Above  Qood  ataga* 
-dataa 

Crert* 

From— 

To- 

Stage 

Dale 

ATLANTIC  SUJPE  DRAINAGE 

Ft 

n 

Neuse:   Smithf leld,  N.  C. 

13 

4 

6 

13,1 

4 

Cape  Fear:   Km.  0.  Huske  L&D,  N.  C, 

42 

4 

5 

44,2 

4 

Lock  No. 2, 
Ellzabethtown,  N.  C. 

20 

4 

5 

22,1 

5 

Lumber:   Lumberton,  N.  C. 

8 

Sep.   25 

16 

#10,3 

10 

Sattlla:   Atkinson  (nr),  Ga. 

13 

3 

7 

13.4 

4 

EAST  GULF  OF  MEXICO  DRAINAGE 

Wlthlacoochee:   Croom,  Fla. 

8 

6 

17 

8.4 

9 

Hillsborough:   Zephyrhllls 

(State  Park) ,  Fla. 

10 

3 

4 

10,9 

4 

Alafla:   Lithla,  Fla. 

13 

4 

5 

13,8 

4 

MISSISSIPPI  SYSTEM 

Uooer  Mississippi  Basin 

Salt:   New  London,  Mo. 

19 

11 

16 

30,6 

14 

Sangamon:   Rlverton,  III. 

18 

13 

22 

21,8 

15 

Petersburg,  III. 

497 

17 

20 

499,0 

19 

Oak  Ford,  111. 

471 

19 

20 

471,0 

19 

LaMolne:   Ripley,  III. 

22 

13 

20 

23.7 

17 

Illinois:   Beardstown,  III. 

14 

14 

24 

15.6 

16-18 

Meredosla,  III. 

10 

16 

25 

14.8 

17-20 

Kaskaskla:   Vandalla,  III. 

18 

14 

20 

20.1 

16 

Big  Muddy:   Murphysboro,  111. 

16 

16 

20 

17.9 

17-18 

Mississippi:   Wlnfleld,  Mo. 

25 

14 

16 

26,4 

14 

Grafton,  III. 

IB 

14 

18 

20,9 

15 

Alton,  III. 

21 

14 

18 

25,4 

16 

St.  Louis,  Mo. 

30 

14 

18 

32,3 

16 

Chester,  III. 

27 

15 

20 

30.8 

17 

Cape  Girardeau,  Mo. 

32 

16 

20 

34.5 

18 

Thebes,  III. 

33 

17 

18 

33.7 

18 

Missouri  Basin 

Blue:   Kansas  City  (Bannister) ,  Mo, 

21 

12 

13 

#25.6 

12 

Little  Blue:   Lake  City  (nr) ,  Mo. 

18 

12 

15 

26.0 

13 

Crooked:   Richmond  (nr) ,  Mo. 

20 

13 

13 

22.05 

12 

Wakenda:   Carrollton,  Mo. 

20 

13 

13 

23.4 

13-14 

Grand:   Sumner,  Mo. 

26 

13 

14 

27.6 

14 

Brunswick,  Mo, 

12 

12 

14 

#13.55 

14 

Lamine:   Clifton  City,  Mo. 

19 

12 

15 

31.5 

13 

Blackwater:   Valley  City,  Mo. 

20 

11 
19 

14 
19 

24.4 
29.2 
21.75 

11 
13 
19 

Blue  Lick,  Mo. 

25 

12 

19 

31.85 

15-16 

■onlteau  Creek:   Fayette,  Mo. 

16 

D 

D 

20,8 

13 

Horeau:   Jefferson  City  (nr) ,  Mo. 

20 

11 

14 

28.5 

14 

Pottawatomie  Creek:   Garnett  (nr) , 
Kans. 

26 

12 

13 

31.95 

12 

Lane,  Kans. 

23 

12 

15 

30.6 

13 

Marmaton:   Nevada,  Ho. 

22 

11 

14 

26,2 

13 

Fort  Scott,  Kans. 

38 

13 

13 

38,3 

13 

Little  Osage:   Horton,  Mo. 

23 

11 

20 

27,5 

15 

Big  Creek:   Blairstown,  Mo. 

20 

11 

16 

23,7 

14 

South  Grand:   Urlch,  Mo. 

22 

13 

16 

26.5 

14 

Brownington,  Mo, 

19 

11 

23 

31,3 

16 

Rivei  aad  station 

Flood 
stage 

Above  flood  stage* 
-dates 

CieM* 

From- 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM 

Ft 

Ft 

Mara  Is  de  Cygnes: 
Quenemo,  Kans, 

28 

13 

13 

29.6 

13 

Osawatomle,  Kans, 

28 

13 

16 

36.3 

14 

LaCygne,  Kans, 

25 

13 

18 

31.25 

IS 

Trading  Post,  Kans. 
Kansas-Missouri  State  Line 

24 
25 

13 
D 

19 
D 

28.0 
28.3 
30.2 

14 

16 

14,16 

Osage:   Schell  City,  Mo. 

25 

13 

26 

33.3 

17 

Osceola,  Mo. 

22 

19 

23 

23.0 

20 

Missouri:   Boonville,  Mo. 

21 

13 

16 

24.4 

14 

Jefferson  City,  Mo. 

23 

12 

15 

26.8 

14 

Hermann,  Mo. 

21 

13 

18 

28,7 

14 

St.  Charles,  Mo. 

23 

13 

19 

31,2 

15 

Ohio  Basin 

Skillet  Fork:   Wayne  City,  111, 

15 

12 

14 

17,1 

14 

Little  Wabash:   Wilcox,  111. 

16 

12 

13 

#17,3 

13 

Arkansas  Basin 

Little  Caney:   Copan,  Okla. 

21 

13 

16 

22,4 

14 

Caney:   Ramona ,  Okla. 

27 

13 

13 

27.7 

13 

Bird  Creek:   Avant ,  Okla. 

16 

12 

13 

17,8 

12 

Sperry,  Okla, 

21 

12 

14 

26,1 

13 

Owasso,  Okla, 

24.5 

13 

15 

#27.5 

14 

Vlrdigrls:   Altoona  (nr) ,  Kans. 

23 

13 

14 

#23,6 

13 

Neosho:   lola  (nr) ,  Kans. 

20 

12 

14 

#26.5 

13 

Chanute  (nr) ,  Kans. 

24 

12 

15 

#31,1 

14 

Oswego  (nr) ,  Kans. 

17 

13 

17 

20,6 

16 

Commerce,  Okla. 

15 

13 

18 

17,9 

14 

Red  Basin 

Blue:   Blue,  Okla. 

21 

14 

14 

21,2 

14 

Clear  Boggy  Creek:   Caney,  Okla. 

19 

13 

16 

23,5 

14 

Sulphur:   Hagansport,  Tex. 

38 

31 

Nov.    1 

43.7 

31 

WEST  GULF  OF  MEXICO  DRAINAGE 

Turkey  Creek:   Crystal  City,  Tex. 

8 

7 
28 

9 
Nov.    2 

11,1 
10.9 

7 
30 

Sablnal:   Sabinal,  Tex. 

14 

5 

5 

20.25 

5 

Frio:   Derby  (nr) ,  Tex. 

6 

6 
14 
28 

9 
15 
29 

9.5 
9,4 
6.8 

7 
14 
28 

Tilden,  Tex. 

12 

9 
18 

13 
20 

19.6 
18.8 

11 
18 

Calllham,  Tex. 

12 

6 
11 
19 

7 
14 
20 

15,4 
18,8 
15,3 

7 
12 
18 

Nueces:   Crystal  City,  Tex. 

4 

6 

14 

6 

14 

7,5 
6,5 

6 
14 

Asherton  6NE,  Tex. 

20 

7 

8 

25,7 

7 

Cotulla,  Tex. 

15 

8 

10 

15,6 

8 

Tilden  lis,  Tex. 

14 

14 
24 
31 

21 

27 

Nov.   12 

17,3 
15.8 
17,4 

17 

25 

Nov.    1 

Mathis  4SW,  Tex. 

15 

20 

22 

20,8 

21 

Calallen,  Tex. 

7 

22 

24 

7,5 

23 

Provisional 

Highest  stage  observed 
Exceeded  previous  highest  stage 
Data  not  available 


RAWINSONDE  DATA 


Average 

monthly  values 

OCTOBEB 

1969 

ALBANY/    N.    Y. 

ALBUOUEROUE/    N.    HEX,         { 

AHARILLO,    TEXAS 

•                ANCHORAOE,    ALASKA             | 

•                   ANNETTE/    ALASKA 

1010   HB 

837    HB 

691    H6 

1001    HB 

1011    HB 

Resultant     1 

Resultant 

Resultant 

a 

Re 

eultant 

Resultant 

, 

3 

Wind        1 

9 

Wind        j 

a 

1 
i 

Wind          1 

Wind         1 

I 

Wind 

1^ 

11 

1 

O 

M 

1 

i 

a 

1 

o 
Q 

1 

i 

1 

i 

• 
1 

1 

a 

1 
i 

n 

1 

1 

i 

I 
'S 

M 

1 

a 
1 

1 

s_ 

CD' 

i 

■o 

M 
1 
1 
1 

1 
1 

d 

i 

Q 

j 

d 

1 

i 

1 

1 

a 

£ 
* 

1 

A 

i 

SURFACE 

31 

66 

4.8 

2.6 

26 

.6 

31 

1,619 

7.2 

.1 

36 

1.4 

31 

1/099 

7.7 

3,4 

19 

.9 

31 

45 

3,9 

-.9 

12 

1.2 

31 

37 

8.5 

4.9 

13 

1.5 

1000 

31 

166 

26 

1.1 

31 

128 

31 

133 

31 

54 

09 

1.6 

31 

127 

6.9 

3.9 

2.4 

9S0 

31 

591 

7.3 

1.7 

27 

4.0 

31 

557 

31 

963 

31 

475 

9.6 

-3,2 

11 

3.7 

31 

551 

7.5 

1.2 

5.4 

900 

31 

1/034 

9.B 

-1.5 

26 

6.0 

31 

1/017 

31 

1/021 

31 

914 

4.2 

-5,0 

12 

5.6 

31 

996 

5.4 

.2.0 

5,7 

890 

31 

1,502 

4.9 

-4,5 

26 

7.9 

31 

1/492 

31 

1/487 

8,4 

3,0 

22 

3.7 

31 

1/377 

1,1 

-6,8 

13 

7.9 

31 

1/461 

2.6 

.4.6 

6.5 

eoo 

31 

1/996 

3.9 

-7.9    27 

9.6 

31 

1/994 

8.7 

.2.3 

27 

1.5 

31 

1/990 

8,8 

1,6 

24 

6.0 

31 

1/862 

.1,9 

-8,7 

14 

9.1 

31 

1/990 

.3 

-7.6 

6.4 

750 

31 

2/515 

1.2 

-10.127 

10.4 

31 

2/527 

6,0 

-3.8 

24 

9.2 

31 

2/924 

7,5 

-2,5 

2< 

8.3 

31 

2/375 

.5,0 

-11,2 

15 

9.4 

31 

2/461 

.2.5 

-11.9    16 

6,6 

700 

31 

3/071 

-1.9 

-13.8127 

11.9 

31 

3/068 

2,5 

-7.2 

25 

8.4 

31 

3/069 

4.3 

-5,5 

2< 

10.7 

31 

2/912 

.6,0 

-15.6 

19 

10.3 

31 

3/010 

.5.2 

-15.7    18 

7.5 

650 

31 

3/655 

-4.6 

-17.927 

13.8 

31 

3/663 

.1,4 

-12.1 

29 

10.3 

31 

3/665 

.3 

.9.8 

24 

11.8 

31 

3/462 

-11,3 

-18.9 

16 

11. 1 

31 

3/963 

.6,6 

-19.1     18 

7.1 

600 

31 

4/285 

.7.7 

-22.0    27 

19.4 

31 

4/318 

.4,6 

-16.3 

29 

12.4 

31 

4/326 

.3.4 

-14.5 

24 

13.4 

31 

4/094 

-15,2 

-24.2 

16 

11.6 

31 

4/205 

-12,6 

-22.6     19 

6.6 

550 

31 

4/954 

-11.5 

-25.4    27 

17.2 

31 

4/994 

.6,6 

-23.3 

29 

14.2 

31 

5/001 

.7.7 

-19.8 

24 

19.7 

31 

<,tT.Z 

.19,6 

-26.3 

16 

11.0 

31 

4/859 

-17,1 

-26.2 

20 

6.9 

500 

31 

5/682 

-16.3 

-29.5|27 

16.7 

31 

5,732 

-13,4 

-27.6 

29 

17.4 

31 

5/744 

-12.5 

-25,2 

24 

19.9 

31 

5/447 

-24.7 

-32.6 

16 

11.6 

31 

5/574 

-21.8 

-31.5 

7.5 

■iSO 

31 

6/464 

-21.3 

-33.6 

27 

20.9 

31 

6,519 

-18,6 

-32.8 

26 

16.3 

31 

6/532 

-17,9 

-30.9 

25 

18.2 

31 

6/202 

-30.2 

-38.6 

17 

12.8 

31 

6/335 

-27,2 

-36.7 

7.3 

400 

31 

7,327 

-27.3 

-38.3 

27 

23.9 

31 

7,396 

-24,6 

-38.3 

26 

20.0 

31 

7/411 

-24.6 

-36.9 

2! 

21.1 

31 

7/033 

-36.2 

-43.2 

17 

13.5 

31 

7/182 

-33.3 

-40.9 

7.4 

350 

31 

8,275 

-34,3 

-45.0 

27 

26.4 

31 

8,393 

-31,9 

-44.7 

26 

23.0 

31 

8/370 

-31,7 

-43.7 

25 

22.9 

31 

7/946 

-42.9 

17 

13.1 

31 

6/107 

.40.1 

-45.5 

6.0 

300 

31 

9,336 

-41.9 

-50.0 

27 

28,9 

31 

9,424 

-39,8 

-51.5 

26 

24.9 

31 

9/442 

-39,5 

-49.8 

29 

27.4 

31 

6/970 

-49.7 

17 

15.1 

31 

9/145 

-46.2 

7.1 

250 

31 

10/548 

•49.8 

27 

33,3 

31 

10,646 

-46,5 

26 

24.5 

31 

10/667 

-46,1 

25 

30,7 

31 

10/146 

-54.5 

18 

15.3 

31 

10/341 

-52.0 

7.1 

200 

31 

11/965 

-55.6 

27 

33.8 

31 

12,091 

-55,0 

26 

25.9 

31 

12/111 

-55,6 

29 

32.2 

30 

11/970 

-54,4 

19 

11.6 

31 

11/770 

-56.5 

7.5 

175 

31 

U/831 

-57.9 

27 

29,9 

31 

12/936 

.57,9 

26 

26.4 

31 

12,956 

-56,3 

29 

32.0 

30 

12/428 

-53,3 

20 

10,2 

30 

12/627 

-56.0 

8.2 

150 

31 

13/798 

•  59,8 

27 

28.8 

31 

13/903 

-60.6 

26 

22.9 

31 

13,919 

-61,6 

29 

29.4 

30 

13/420 

-53,3 

21 

9,6 

30 

13/609 

-55.6 

8.2 

12S 

31 

14/932 

-61,6 

27 

25.7 

28 

15/025 

-64.0 

26 

19.4 

31 

15,040 

-64,5 

29 

29.2 

30 

14/594 

-53,2 

21 

8.8 

30 

14/769 

-56.5 

7.6 

100 

31 

16/312 

-62,2 

27 

20.6 

27 

16,385 

-65.5 

26 

15.7 

31 

16,395 

-66,1 

29 

19,7 

30 

16/031 

-53.2 

22 

7.8 

29 

16/181 

-56.4 

6.3 

SO 

30 

17/697 

-60,9 

28 

15.9 

27 

17,747 

.63.2 

26 

10,0 

30 

17,751 

-64,4 

25 

12,5 

29 

17.465 

-53.4 

24 

7.7 

29 

17/596 

-56.1 

5.5 

70 

30 

16/528 

-60,1 

28 

14.3 

27 

18/572 

-60.8 

26 

6.0 

29 

18,573 

-61,7 

25 

9.3 

28 

18/326 

-53.6 

29 

8.1 

29 

16/447 

-56.0 

5,7 

60 

29 

19/496 

-59.3 

28 

12.0 

26 

19/533 

-59.6 

26 

6.2 

29 

19/531 

-60,1 

25 

6,7 

28 

19/317 

-53.5 

26 

8.3 

29 

19/426 

.56.5 

6,1 

50 

28 

20/644 

-58.4 

26 

11.3 

26| 20/674 

-58.4 

26 

4,2 

26 

20/672 

-59,1 

29 

4,4 

26 

20/460 

-54.7 

27 

8.8 

29 

20/562 

-56.6 

5,4 

40 

27 

22/096 

-57.0 

28 

10.6 

26 

22/082 

-56.6 

29 

4.0 

27 

22/073 

-56,9 

26 

4,7 

25 

21/899 

-55.3 

29 

9.9 

29 

21/996 

-56.9 

5,6 

30 

27 

23/892 

-53.6 

27 

10.6 

25 

23/914 

-54.2 

27 

6.0 

27 

23/905 

-54,5 

26 

3,9 

23 

23/721 

-56.4 

29 

11.5 

26 

23/820 

-57.3 

6,7 

25 

27 

25/067 

-52.3 

27 

11,5 

23 

25/093 

-52.3 

26 

6.0 

26 

25/073 

-52,6 

26 

7,2 

22 

24/864 

-56.6 

30 

14.4 

27 

24/964 

-57.4 

8,7 

20 

26 

26/520 

-49.8 

27 

16,9 

22 

26/546 

-50.0 

26 

9.4 

24 

26/525 

-90.2 

26 

9,8 

20 

26/308 

-56.6 

31 

18,1 

25 

26/407 

-56.7 

6.0 

15 

26 

26/413 

-47.4 

26 

19.2 

19 

28,443 

-46.  B 

26 

12.1 

21 

26,415 

•46,7 

29 

13.1 

16 

28/087 

-58.2 

31 

19,1 

24 

28/223 

-56.6 

10.0 

10 

23 

31/127 

-43.2 

26 

23.4 

9 

31/223 

.41.9 

13 

31/118 

.41.6 

9 

30/584 

-58.4 

21 

30/819 

-56.2 

12.9 

7 

7 

33,600 

•  40,6 

16 

33/036 

-55.1 

19.2 

S 

10 

35/273 

-51,6 

ATHENS,    GECRGU 

BARROW/    ALASKA 

BARTER    IS.,    ALASKA 

BETHEL/    ALASKA 

•                6ISHARCK/    N.    DAK 

991    HB 

1013    HB 

1011    HB 

1002    MB 

956    HB 

SURFACE 

246 

12.6 

9.4 

04 

2,3 

^ 

6 

.9.1 

-10.4 

08 

1.6 

31 

15 

.5,6 

-7.7 

12 

2.0 

25 

39 

.5 

-.5 

09 

3,0 

31 

503 

1.5 

-2.2 

28 

1.9 

1000 

167 

30 

104 

09 

2,0 

31 

100 

1 1 

2.9 

25 

51 

10 

1,9 

31 

141 

950 

601 

14.2 

9.1 

07 

5,6 

30 

506 

.7.3 

-10.0 

09 

1,6 

31 

504 

-4,0 

-8.2 

11 

2.1 

25 

466 

1,3 

-3.1 

09 

4,5 

31 

557 

29 

2.7 

900 

1/056 

13.0 

6.4 

09 

4,0 

30 

926 

.6.8 

-10,7 

12 

1,2 

31 

933 

-2,3 

-9.5 

1.0 

25 

699 

,3 

-6.1 

4,4 

31 

992 

1.7 

-3.5 

30 

5.8 

eso 

1/536 

11.3 

2.7 

13 

2,1 

30 

1/372 

.7.1 

-13,0 

21 

1,6 

31 

1/387 

.2.9 

-10.3 

2.2 

25 

1/356 

.1,3 

-10,0 

4,4 

31 

1/452 

.4 

-6.8 

30 

6.9 

800 

2/041 

9.4 

-1.5 

23 

2.7 

30 

1/844 

.6.7 

-15,3 

23 

2,4 

31 

1/666 

.4.8 

-13.0 

3.7 

25 

1/837 

.3,51 -12,3 

4,7 

31 

1/937 

-1.6 

-9.8 

30 

6.6 

750 

2/576 

7.4 

-5.2 

29 

3.4 

30 

2/343 

-11. 0 

-17,2 

23 

4,5 

31 

2/365 

-7.4 

-15,4 

4.9 

25 

2/343 

.6,2 

-14.7 

5,3 

31 

2/446 

.3.4 

-12.2 

6.0 

700 

3/141 

5.4 

-9,5    26 

4.6 

30 

2/870 

-13.3 

-19.8 

22 

9.8 

31 

2/907 

-10.0 

-16,0 

6.2 

25 

2/882 

.9,2 

-17.2 

4,8 

31 

2/994 

•  5.6 

-14.7 

7.8 

650 

3/742 

2,4 

-12,7!26 

5.9 

30 

3/429 

-16.3 

-23,3 

22 

8.0 

31 

3/467 

-13.0 

-21.0 

7.9 

25 

3/448 

-12,6 

-21.2 

5,6 

31 

3,565 

.8.9 

-17.2 

6.9 

600 

4/366 

-,8 

-17.4 

26 

6.8 

30 

4/030 

-19.6 

-26,8 

23 

10.9 

31 

4/082 

-16.7 

-24.4 

9.7 

25 

4/059 

-16,3 

-25.3 

6,5 

31 

4,188 

-12.5 

-20.5 

10.6 

550 

5/071 

.4,7 

-22.2 

26 

6.5 

30 

4/664 

-23.7 

-30.9 

23 

11.6 

31 

4/724 

-20.8 

-26.5 

10,7 

25 

4/700 

-20.6 

-30.2 

7.2 

31 

4,844 

-16.5 

-25.4 

11.3 

500 

5/620 

.9,9 

-25.9 

26 

10,0 

30 

5/361 

-28.2 

-34.6 

22 

12.6 

31 

5/429 

-25.3 

-33.5 

12.2 

25 

5/407 

-25.4 

-34.7 

8.3 

31 

5,556 

-21.2 

-30.3 

12.0 

450 

6,621 

-14,8 

-30.8 

26 

12,7 

30 

6/103 

-33.5 

-36.4 

22 

14.7 

31 

6/iao 

-30,1 

-37.7 

14.2 

25 

6/196 

-31.0 

-40,0 

9.4 

31 

6,326 

-26.5 

-35.4 

13.2 

400 

7,507 

-21.4 

-35.5 

27 

15.1 

30 

6,925 

-39.3 

-42.4 

22 

17.7 

31 

7/014 

-36,5 

-41.0 

16.6 

25 

6/986 

-37.4 

-44.3 

9.8 

31 

7,170 

•32,6 

-40.4 

13,2 

350 

8,477 

-28.6 

-42.0 

27  1    18.3 

30 

7/626 

-45.6 

23 

19.3 

31 

7/926 

-43,3 

-44.0 

19.0 

25 

7/697 

-44.0 

10.2 

31 

3,097 

-39.4 

-44.7 

14.5 

300 

9/562 

-36.7 

-46.0 

27  t    22.1 

30 

6/840 

-52.1 

23 

21.1 

31 

8/946 

.50,6 

20.6 

25 

8/916 

-50.1 

10.0 

31 

9,137 

-45.9 

16.4 

250 

10/803 

-45.1 

27 

27.1 

30 

10/008 

-56.4 

23 

20.7 

31 

10/115 

-56,8 

19.7 

25 

10,096 

.53.5 

9.5 

31 

10/333 

-51.6 

19.4 

200 

12/260 

-54.6 

27 

30.7 

30 

11/425 

-55.7 

23 

17.6 

31 

11,521 

-58.0 

16.2 

24 

11/535 

-54.6 

20 

6,0 

31 

11/766 

-55.2 

21.5 

175 

13/104 

-59.9 

26 

31.8 

30 

12/278 

-54.5 

23 

19.4 

31 

12/366 

.56,4 

25 

17.1 

24 

12/390 

-53.7 

20 

7,0 

31 

12/619 

.55.1 

20.6 

150 

14/054 

-65.3 

26 

29.6 

30 

13/267 

-53.9 

23 

19.1 

31 

13/349 

-55.0 

29 

15.8 

24 

13/384 

-52.5 

20 

7,8 

31 

13/603 

-55.6 

20,0 

125 

15/152 

-69,4 

27 

23.9 

30 

14/439 

-53.9 

23 

14.2 

31 

14/514 

-54.9 

29 

13.3 

24 

14/561 

-52.6 

7,4 

31 

14/762 

-56.7 

17,2 

100 

16/479 

-70,3 

27 

15,6 

30 

15/673 

-54.2 

24 

13.3 

31 

15/941 

-54.7 

26 

12.7 

24 

16/005 

-52.1 

7,0 

31 

16/176 

-56.8 

14,9 

80 

17/813 

-67,3 

i27 

8,7 

27 

17,304 

-94.6 

29 

13.4 

30 

17/367 

-55.4 

26 

13.3 

23 

17/446 

-52.4 

6,7 

31 

17/587 

-57.5 

12,8 

70 

18/622 

-64,9 

27 

9,6 

27 

16,157 

.95.4 

29 

12.6 

30 

16/217 

-55.8 

27 

13.1 

23 

16/309 

-52.6 

6,8 

31 

18/430 

-57.6 

11,8 

60 

19,568 

-62,5 

27 

3.0 

26 

19,134 

•  56.3 

26 

14.1 

30 

19/197 

-56.5 

27 

12.1 

23 

19/304 

-52.8 

7." 

30 

19/407 

.58.2 

11.5 

50 

20,698 

-60.1 

30 

2.3 

26 

20/269 

-57.2 

26 

19.1 

30 

20/351 

-57.7 

27 

14.2 

23 

20/480 

-53.2 

8,2,30 

20/594 

-58.8 

10,6 

40 

22,101 

-56.8 

31 

2.4 

23 

21/696 

-58.5 

27 

19.0 

30 

21/755 

-56,6 

28 

19.8 

22 

21/919 

-53.5 

9,3 

30 

21/956 

-56.4 

11,4 

30 

23,943 

-52.3 

27 

3.0 

16 

23/534 

-59.0 

27 

19,4 

27 

23/594 

-59.2 

29 

16.9 

22 

23/766 

-54.2 

11,0 

30 

23/767 

-57.4 

12,2 

25 

25,125 

-90.1 

26 

4.0 

15 

24/667 

-59.5 

28 

17.9 

25 

24/716 

-60.1 

29 

18.6 

18 

24/932 

.54.9 

12,7 

30 

24/920 

-57.0 

12,8 

20 

26,590 

-47.4 

29 

5,3 

13 

26/091 

-59.6 

28 

16.6 

16 

26,106 

-60.4 

29 

20.9 

15 

26/369 

-54.7 

12.6 

30 

26/336 

-55.7 

15.3 

19 

26,503 

-44,9 

26 

6.4 

12 

27,932 

.60,7 

13 

26/240 

-54.0 

28 

16.6 

30 

28/178 

-53.2 

16.9 

10 

31,255 

•40,5 

27 

17.1 

6 

30/839 

-54.3 

26 

30/805 

-49.3 

26.3 

7 

33/663 

-36,7 

22 

33/146 

-45.0 

34.1 

5 

12 

35,425 

-39,9 

36.2 

4 

5 

37,034 

-38,5 

BDISE,    IDAHO 

•               BROWNSVILLE/    TEX 

kS 

BUFFALO,    N,    Y, 

CAPE    HATTERAS, 

N. 

C, 

* 

CARI60U/    HAINE 

917    NB 

1012    HB 

993   HB 

1016    HB 

994    HB 

SURFACE 

671 

3.7 

-1.1 

13 

1.2 

31 

7 

21.7 

19,1 

01 

.9 

31 

218 

7.4 

3.9 

24 

1.9 

31 

4 

16.1 

15.2 

04 

4.1 

191 

2,6 

,7 

27 

2.5 

1000 

159 

31 

109 

22.6 

20,0 

04 

1.9 

31 

162 

31 

197 

18.2 

13.6 

04 

5.2 

141 

950 

960 

31 

961 

20.5 

18.6 

4.9 

31 

589 

7.7 

2.1 

6.9 

31 

593 

15.5 

11,7 

03 

4.6 

560 

2,7 

-2.0 

5.7 

900 

1/023 

6.6 

-.6 

28 

.2 

31 

1/024 

16.3 

13.6 

5.3 

31 

1,031 

6.4 

-1.5 

7.6 

31 

1/052 

13.0 

6,7 

03 

3.1 

994 

1,3 

-4.4 

7.1 

eso 

1/492 

5.6 

-3.5 

32 

1,7 

31 

1/513 

16.9 

6.2 

4,4 

31 

1,496 

4.4 

-4.5 

6.2 

31 

1/532 

11.1 

4,1 

39 

2.4 

1,453 

.2 

-6.9 

9.9 

600 

1/986 

2.7 

-5.5 

31 

2,0 

31 

2/028 

14.0 

5.0 

4,0 

31 

1/990 

2.6 

.7.5 

8,0 

31 

2/036 

9.2 

-1.0 

31 

3.0 

1,939 

.1.0 

•  9.8 

12.3 

750 

31      2,504 

-.9 

1    -8.2 

30 

3,1 

31 

2/575 

11.6 

-.5 

2,1 

31 

2/511 

.4 

.9.6 

10,6 

31 

2/571 

7.5 

-5,3 

29 

4.0 

2,451 

.3.2 

-11.9 

13.6 

700 

31      3,054 

.3.8 

-12, 2129 

4,3 

31 

3/146 

8.7 

-5.1 

1.0 

31 

3/061 

.2.2 

-12.6 

12,9 

31 

3/136 

5.1 

-9,2 

28 

5.2 

2/997 

.5.7 

-14.9 

15.3 

650 

31       3,634 

.7,0 

-16,6;30 

5.0 

31 

3/756 

5.0 

-8.9 

2.1 

31 

3/647 

.4.8 

-16,4 

13,6 

31 

3/737 

2.1 

-11.5 

27 

6.4 

3/575 

.8.5 

-16.1 

17.8 

600 

31      4,297 

-10.7 

-21, 6l 30 

6.4 

31 

4/405 

1.1 

-14,4 

3.6 

31 

4/273 

.8.1 

-20,4 

15,6 

31 

4/361 

.1.1 

-16.2 

28 

7.8 

4/193 

-11.8 

-21.4 

28 

19.9 

550 

31       4,914 

-19,0 

-26,2    29         7.2 

31 

5/095 

.3.1 

-18,3 

3.6 

31 

4/939 

-12.0 

-24,3 

16,9 

31 

5/063 

.5.1 

-21.6 

28 

9.2 

4/656 

-15.1 

-25.1 

28 

22.6 

500 

31      5,635 

-19,8 

-30.5    30         8.5 

31 

5/649 

.7,5 

-23,7 

5.7 

31 

5/666 

-16.9 

-26,1 

20,2 

31 

5/813 

.9.5 

-26.5 

28 

11.2 

5/571 

-19.4 

-30.21 28 

23.6 

450 

31      6,400 

-29.4 

-36,8    30       10.2 

31 

6/660 

-12,6 

-28.9 

6.9 

31 

6/449 

-21.8 

-33.1 

21,1 

31 

6/615 

.14.9 

-31.0 

28 

12.9 

6/345 

-24.5 

-34.6128 

25.8 

400 

31       7<2J3 

-31.9 

-42.0    30      11.6 

31 

7/592 

-18.6 

-34.1 

9.2 

31 

7/306 

-27.9 

-39.2 

22,4 

31 

7/502 

-21.3 

-36.5 

28 

14.9 

7/197 

-30.4 

-39. 5i  27 

27.9 

350 

31       8,184 

-36.4 

-46.0 

30'    13.7 

31 

8/533 

-25.6 

-39.4 

12.1 

31 

8/253 

-34.6 

-44.0 

23,6 

31 

6/473 

-26.3 

-41.7 

27 

16.2 

8/134 

-36.8 

-44.9 

27 

31.3 

300 

311    9<229 

-44.9 

30 

31 

9/632 

-34.1 

-46.1 

14.3 

31 

9/312 

-42.1 

-47.3 

24,9 

31 

9/560 

-36.4 

-48.1 

27 

19.4 

9/164 

-43.9 

-50.1 

27 

33.6 

250 

31    10,432 

-90.9 

31 

31 

10/683 

-43.5 

17.8 

31 

10/524 

-49.6 

29.6 

31 

10/600 

.45.4 

27 

23.6 

10/390 

-50.4 

27 

34.5 

200 

31    11,870 

-55.3 

30 

31 

12/349 

-54.5 

20.6 

30 

U/953 

-55.6 

32,3 

30 

12/265 

-53.9 

28 

27,6 

11/629 

.55.0 

27 

33.1 

175 

3i    12,720 

•56.2 

30 

31 

13/192 

-60.9 

20.1 

26 

12/607 

-57.6 

31.3 

30 

13/113 

-56.7 

28 

29,3 

12/660 

-56.1 

27 

32.8 

150 

31    13,698 

-57,1 

29 

31 

14,138 

-66.9 

16,6 

28 

13/776 

-59.6 

28.6 

30 

14/070 

-63.7 

28 

27.7 

13/639 

-56.6 

27 

29.1 

125 

31    14,847 

-58.4 

29 

30 

15,225 

-73.1 

14.9 

26 

14/910 

-61.5 

26.6 

30 

15/178 

-67.1 

28 

21.7 

14/811 

-57.7 

27 

26.6 

100 

31    16,247;-59.0 

29 

29 

16,519 

-79,9 

10,7 

26 

16/287 

-61,4 

22.5 

30 

16/519 

-68.1 

26 

17.6 

16/218 

-57.5 

27 

20.5 

80 

31    17,647,-58.8 

26 

29 

17,616 

-71,9 

2,2 

26 

17,674 

-60,4 

16.7 

30     17/864 

-66.0 

28 

11.3 

17/629 

-57.5 

27 

17.1 

70 

31    18,484    -59.1 

26 

29 

18,612 

-67,3 

10 

2,4 

25 

18,497 

-59,6 

13.9 

3o; 18/679 

-63.4 

26 

8.4 

18/473 

-56.9 

27 

15.7 

60 

31    19,451    -59.0 

28 

29 

19,549 

-63,6 

10 

3,6 

25 

19,462 

-59,0 

11. 1 

30l 19/631 

-61.2 

29 

6.0 

19/449 

-56.7 

27 

14.7 

50 

30    20,391    -58.9 

28.       6.6 

29    20/674    .60.9 

10 

4,2 

25 

20,606 

-58,7 

9.9 

29 

20/765 

-59.0 

26 

4.8 

20/607 

-56.2 

27 

13.5 

40 

30    21,993    -58.3 

28 

6.2 

26    22/071    -57.3 

08 

4,6 

25 

22,011 

-57,6 

9.1 

28 

22/161 

-55.5 

29 

3.8 

22/030 

-55.9 

27 

11.9 

30 

30    23/610    -57.2 

28 

7,0 

28    23/907 1-53.0 

08 

4,5 

23 

23,853 

-54,9 

8.2 

27 

24/032 

.52.0 

27 

4.6 

23/873 

-54.1 

26 

14.6 

25 

30    24,965:-56.4 

28 

9,1 

27    25/034 

-90,9 

07 

5,6 

20 

25,004 

.93,2 

9,7 

26 

25/222 

-49.4 

27 

4.9 

25/047 

-52.41                 i27 

15.7 

20 

30    26,386-54,9 

26 

10,6 

27    26/548 

-47.5 

06 

6,6 

15 

26,438 

-49,9 

22 

26/691 

-46.4 

26 

5.9 

26/503 

-50.31                 126 

16.9 

19 

24    26,2<4    -52.6 

27 

14,0 

25 

26,457 

-43.8 

09 

4.8 

9 

28,347 

-49,9 

21 

28/619 

-43.8 

26 

8.1 

26/393 

-47.9 

26 

23.6 

10 

10   30,836   -46.0 

19 

31,199 

-38.9 

10 

6.3 

18 

31/352 

-41.5 

27 

13.7 

31/115 

-43.5 

26 

27.3 

7 

1                1 

14 

33,663 

-35.0 

14 

3.6 

15 

33/794 

-38,5 

6 

;3/401 

.43.0 

9 

5 

36,035 

-32.9 

at    eod   of    table 
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Avatage  monthly  vaIu 
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DEL  RIOj  TEXAS 
978  MB 


DENVED/  COLC, 
637  HB 


ODOCE  CtTY<  KiNS, 
925  N8 


EL  PASa<  TEXAS 
SSI  HB 


31« 
121 

S62 
U022I 
U507| 
2<018l 

2<;i6| 

3'1331 
3<735 
«<385 
5/071 
5<820 
6<623 
7<514 
8<486 
9»57« 
10<813 
12»27l 
13<U» 
l'.*045 
15<161 
16/«81 
17»e34 
18<609 
19<553 
20<6S5 
22<089 
23<928 
25<106 
26<563 
26.»73 
3K226 
33»673 


17.6 

17.1 
■15,6 
U.3 
12.7 
11.2 
7.6 
3.6 
-.5 
■  'i.'i 
-8.7 
•I*. 3 
■20.9 
'26.1 
'36.3 
'45.3 
'5».9 
'59.6 
'65.2 
'70.3 
'72.3 
'66.9 
'65.6 
■62.6 
'59.6 
'56.7 
■  53.3 
'51.5 
'*8.3 
■'•'>. I 
'38.9 
•35.7 


-27,0  25 
-32.0'  25 

-37.6  2!| 
-♦3.2  25 
-48.7   24 

25 


7,7 
6,5 


14,3 

16,6 

20,5 

24,9 

27,2 

27,1 

25.5 

21.2 

13,6 

6,7 

2.0 

1.4 

1.4 

1.1 

,3 

1,8 

,6 

2.4 

6.9 


U611 
163 
562 

1(025 
U489 
K978 
2»496 
3»05l 
3<631 
4<262 
4/926 
5/654 
6/428 
7/291 
3l|  6/234 
31  9/269 
3l!  10/495 
3l[  11/930 
31  12/777 
31|  13/749 
31,  14/688 
30  16/276 
30  17/659 
30l  18/469 
30j  19/452 
30  20/592 
30  21/994 
30  23/810 
30|  24/970 
26/396 
26/272 
30/961 
33/218 


-1,9 
-5.2; 
-6.9, 
-12.51 
-17.1 
-22.5 
-28,61 
-35.6 
-43.3 
-50.4 
-55.8 
-57,3 
-56.6 
-60.4 
-61.2 
-61.3 
-60.4 
-59.6 
-59.1 
-57.6 
-57.0 
-54.8 
-53.0 
-49.3 
-44.6 
-44.0 


1.6 
2.2 

3.0 
5,9 
6,0 
10.0 
12,9 
14,8 
17.3 
19.1 
21,7 
23,9 
26.6 
26,6 
24.8 
21,9 
14.6 


6,6 
9,3 
10,9 
12,9 
17,4 
26.2 


791 

1*0 

566 

1/015 

1/466 

1/965 

2/514 

3/074 

3/666 

4/304 

4/979i 

5/7l3| 

6/498 

7/3701 

6/324 

9/391 

10/606, 

12/0431 

12/886 

13/850 

14/977, 

16/343 

17/710} 

16/533 

19/492J 

20/631 

22/026' 

23/839 

25/006 

26/472 

28/363 


4.7 
1.8 

•  1.3 
-5 

•  9.4 
-14.3 
-19.7 
-25.9 
-32. 
-41. 


-60.6 

-63.5 

-64,0 

-62.9 

-61 

-60.3 

-59.1 

-58,4 

-55,3 

-53.6 


-1.3 
-4.1 


-26,1 
-31.3 
-37.5 


2.0 
4,1 
5,0 
6,3 
9,3 
12,4 
14,4 
15,5 
16.6 
19.6 
21,3 
25,1 
29.7 
33.1 
34.5 
32.8 
29.6 
24.5 
19.7 
13.6 
10,4 
7.6 
6.6 
7.6 
11.0 
11.9 
14,9 
17.9 
20.3 


1/193 

lOO 

54C 

1/003 

1/490 

2/000 

2/538 

3/107 

3/708 

4/351 

5/025 

5/776 

6/574 

7/456 

8/421 

9/5O0 

10/726 

12/172 

13/016 

13/972 

15/061 

16/42C 

17/762 

18/576 

19/528 

20/66! 

22/06! 

23/691 

25/069 

26/521 

28/44C 

31/162 


14.0        4,-!    31 


14.4 
11.9 

9,0 


-10,9 

-16.4 

-22.8 

-29.9 

-38.6 

-47.6 

-55 

-59 

-63.5 

-66.9 

-69,0 

-66.2 

•63.6 

-61.1 

-59.6 


-s;? 


12,9  31 
14,5  31 
15,8  31 
17.8  31 


27,3  31 
27,3  31 
25.2  31 
21,6  30| 


,5  29 

29 
1,9  29 
1,0  28 
27 
26 
23 
21 
17 


1/906 
169 
591 

033 
501 
990 
510 
066 
647 
279 
941^ 
67d 
44* 
305] 
248 
30^ 

"3 

9571 
6081 
76S 
923| 
313, 
6981 

49ll 
635 
036 
664 
026 
462 
327 
001 
271 


-.4   -5.5  23 


1.9 

1.6 

-1.5 

•4.6 
.8.3 
•12 
-17.3 
-22.9 
-29.0 


-55.2 

-56.1 
-56.5 

-60.4 
-61.3 
-61.1 
-60.2 
-59.4 
-56.7 
-57.6 
-55,9 
-54,8 
-53,3 
-50,2 
-46.6 


•3.7 
•  6.1 

-10.2 

-14.5 

-18.8 

-23. 

-26. 

-32.6 

-36. 

-43.6 


1,2 

2,8 

3,4 

4,6 

6,4 

8,2 

10.3 

11,8 

13,1 

14.2 

17.2 

17,7 

19,3 

19.2 

18,3 

17.1 

12.4 

9.0 

7.4 

6.5 

5.9 

7.1 

6.6 

6.9 

11.8 

16.5 

23.9 


EHPALHE/  MEXICO 
1010  HB 


FAIRBANKS/  ALASKA 
992  HB 


FLINT/  MICH. 
991  MB 


FORT  HORTH/  TEXAS 
99!  HB 


CLASCOH/  HONT. 
935  HB 


12 

101 
546 

1/017 
1/507 
2/020 
2/561 

3/1361 

3/7391 

4/39l| 

5/077 

5/830' 

6/636: 

7/521 

8/492 

9/!76 
10/811 

12/266  -54, 6i 
13/109.  -60, ll 
14/060  -64, 6j 
15/163  -69, 3| 
30    16/486    -71,41 


13.2 

13.6 

-3i4 

-B.O 

-10.9 

-13.6 

-17,8 

•  3,6 

•  8.7 

14.3 

-32.2 

21.0 

-38.*. 

1.4 
1.9 
1.2 
1.0 
3.4 
5.2 
5.9 
6.4 
7,1 
7,9 


17/810 
18/613 
19/558 
20/688 
22/091 
23/915 
25/092 
26/553 
26/461 
31/189 


•28.4]  -44, li  27 
•37,2,  -51.0  27 
•45, 9|  I  26 

•54, 6i  I  26 


'65,61 
'62. 4I 
'60. 0| 
'57,2 
'53.4 
■51.7 
•48.4 
•45.0 
■41,0 


10. 0 

12.0 

30 

30 

30 

30 
30 

135 

70 
490 
921 

1/382 

1/669 

2/364 

2/924 

3/500 

4/110 

4/7621 

5/467! 

6/221 

7/059] 

7/9731 

6/996; 

10/168 

11/560; 

12/424 

13/411 

14/576 

16/010; 

17/4431 

18/301 

19/288! 

20/454; 

21/666 

23/691 

24/643, 

26/241 

28/041 

30/923 


•  1.7 

3.1 

2.2 
1.3 
-.6 

•  3.6 
.7.3 

-10.6 
-14.6 
■19.0 
-24.1 
-29.6 
-35.6 
-42.6 
-50.4 
-55.9 
-57.4 
-55.3 
-54.2 
■54.5 
-53.5 
-53.9 
-54.1 
-54.5 
-55.5 
-55.9 
-57.4 
-57.6 
-56.3 
•58.6 
-59.1 


-5.9 
•  7.5 
-6.7 
-10.9 
-13.1 
-16.2 
-19.1 
-24.4 
-26.3 


4.1 
4.6 
4,3 


6,8 
7,7 
7.5 
8,2 
9,1 
11,1 
12.4 
13.3 
15.6 


12.2 
12,2 

11,4 


10,4 
10,6 
10.9 
13.3 
15,4 
17.5 
19.3 
23.6 
29.5 


236 

U6 
576 

1/022 
I/486 
1/979 
2/496 

3/050 
3/631 
4/260 
4/923 

5/654 
6/431 
7/296' 
8/246i 
9/308 
10/522 
11/958 
12/804 
13/775; 
14/913; 
16/296 
17/682 
16/517 
19/463! 
20/629; 


6.7]   3.9  23 

1.31  23 
-1.51  26 
-5.4!  26 
•  B.ll  26 
-10,2  25 
-12,8  26 
-16,7  26 
-20,3'  26 
25,2!  26 


•  5,4 
.8,6 
-12.2 
-16.*  -29.9;  26 
•33.6!  26 
'38.3  26 
'42,7;  26 

46.0;    26 

I   26 

1  27 

I  2' 

26 


•21.6 
•27,4 
•34,2 
•41.8 
•49,8 
•56.2 
•57.1 
•59.3 
•61.1 
"61.7 


23/852 

-55.2 

25/022,  -53.2 

26/466 

-51. ( 

26/356 

-47.6 

31/053 

-**.2 

!  27 
27 

1  27 

I  27 

I  2T 
27 
27 
27 
27 
26 


1.4 

4,9 
7,4 
8,4 
9,5 
10.8 
11.3 
13.6 
15.4 
17.0 
18.9 
21.5 
23.5 
25,1 
26,2 
33,1 
34.9 
34,3 
31,7 
27,1 
23.1 
19.3 
15,7 
13.5 
12.4 
12.6 
12.7 
14.6 
16,6 
20.9 
24.0 


696 
1*6 
566 

001 
462 
947 
461 
003 
57^ 
195 
852] 
562' 

16^ 
093 
12^ 


•  1.2 

•  3.6 
•6.5 


-27.1 
-33.4 


-54.7 
-55.0 
-55.5 

-96.1 
-56.9 
-57.1 
-57.7 
-56.2 
-56.5 
-56.1 
-57,7; 
•56,5' 
-54,2 
•49.2 


-9,4 

-11.6 

-15.0 

-17.6 

-21 

-25 

-31,0 

-36.4 

-42,4 

-48.0 


30 

31 

31 

31 

30 

30 

31 

30 

30 

30 

30 
30 

10.4 

3C 

12.9 

29 

29 

29 

21 

21 

21 

25 

29 

29 

29 

29; 

29 

29 

29 

13.0 

28 

16.9 

r>te  at  eod  of    table 
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Av«rage  monthly  values 
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GRAND   JUNCTION<    COLO. 

•               GREAT   FALLS.    MONT. 

GREEN 

BAY.    WIS. 

GREENSBORO.    N.    C 

•               GUAM/    MARIANA 

IS 

, 

852   MB 

889   MB 

992    HB 

989   HB 

998    HB 

Resultant 

ResultJint 

Re 

eultant 

Resultant 

Resultant 

e 

3 
i 

1 
■s 

1 
1 

1 

a 
I 

I 

Q 

Wind 

i 

s 

1 

1 

1 
1 

Wind 

1 

•o 

i 

1 

1 

a 

1 
1 

wind 

I 
M 

1 
1 

1 

£ 

1 

wind 

1 

1 

M 

1 

1 

a 

£ 

» 

0 

Q 

Wind 

& 

i 

1 

i 

& 

d 
1 

& 

« 
S 

1 

d 

1 

to 

SURFACE 

1/472 

4.2 

-1.8 

11 

2.0 

31 

1/118 

.9 

-2.8 

29 

2.8 

To 

210 

4.4 

1.3 

29 

1.3 

273 

10.9 

7.6 

01 

1.2 

31 

111 

24.5 

23.7 

T9 

.8 

1000 

143 

31 

161 

30 

139 

180 

31 

90 

950 

965 

580 

30 

557 

4.5 

.8 

27 

4.9 

609 

12.6 

6.0 

03 

2.5 

31 

545 

24.2 

21.9 

15 

1.6 

900 

1/018 

1/022 

30 

998 

3.1 

-.5 

26 

6.1 

1.063 

10.6 

3.5 

35 

1.3 

31 

1.015 

21.7 

18.1 

14 

990 

1/497 

3.2 

1/480 

2.3 

-5.7 

27 

6.6 

30 

1/460 

1.6 

-3.5 

26 

7.6 

1/538 

-.4 

28 

2.4 

31 

1.510 

19.0 

14.9 

13 

800 

1/983 

4.6 

-2.7 

2.0 

1/968 

-.4 

-7.8 

30 

6.3 

29 

1/946 

-.2 

-8.0 

26 

9.3 

2/041 

.4.8 

27 

4.3 

31 

2.030 

16.1 

10.9 

12 

750 

2/504 

1.7 

-5.6 

2.6 

2/484 

.3.6 

-11.0 

30 

6.9 

29 

2/460 

•1.9 

-11.8 

26 

10.5 

2/569 

-8.2 

27 

9.9 

31 

2.582 

13.3 

7.2 

12 

700 

3/099 

■  1.8 

-8.5 

4,6 

3/024 

.6,4 

-14.0 

31 

7.3 

29 

3/009 

.4.3 

-14.4 

26 

11.4 

3/137 

-11.5 

27 

7.3 

31 

3.155 

10. 1 

3.4 

11 

650 

3/645 

.5.1 

-12.3 

6.2 

3/600 

•  9.4 

-17.6 

31 

8.4 

29 

3/585 

•  7.3 

-17.3 

26 

13.1 

3/737 

-14.9 

27 

9.0 

31 

3.774 

6.7 

-1.4 

10 

too 

4/271 

•  8.6 

-17.4 

7.3 

4/216 

-12.9 

-21.6 

31 

9.2 

29 

4/210 

-10.8 

-20.2 

26 

16.1 

4/379 

•  1.6 

-16.7 

27 

10.0 

31 

4.422 

2.9 

-4.9 

10 

550 

4/934 

-12.8 

-22.8 

9. J 

4/873 

•17,0 

-26.0 

31 

8.9 

29 

4/871 

.J4.6 

-24.5 

27 

17.3 

5.060 

•  5.7 

-23.2 

27 

11.4 

31 

5.121 

■  1.3 

-9.4 

09 

500 

5/661 

-17.6 

-28.2 

10.3 

5/584 

-21.3 

-30.7 

31 

9.9 

29 

5/592 

■18.7 

-29.7 

26 

20.7 

5.807 

-26.9 

27 

12.6 

31 

5/675 

■  5.8 

-14.3 

10 

-.SO 

6/435 

-23.1 

-33.9 

12.6 

6/352 

-26,4 

-35.9 

31 

10.2 

29 

6/361 

-23.9 

-34.2 

27 

22,3 

6.603 

-32.8 

27 

14.6 

30 

6/693 

-10.5 

-21.4 

09 

«00 

7/295 

-29.1 

-40.1 

14.4 

7.194 

•32,7 

-40.7 

30 

10.5 

29 

7/220 

-29.9 

-39.7 

26 

24,6 

7.488 

-37.5 

27 

16.7 

30 

7/591 

-19.9 

-26.7 

09 

350 

8/236 

-35.8 

-45.9 

17.9 

9.120 

-39,8 

-44.5 

31 

10.7 

29 

8/159 

-36.5 

-44.9 

26 

26,1 

8.496 

-42.3 

27 

19.0 

30 

6/583 

-22.7 

-34.7 

09 

300 

9/292 

-42.8 

-90.8 

20.4 

9.157 

•47,0 

30 

12.9 

29 

9/211 

-43.5 

-47.7 

26 

29,7 

9.539 

-49.2 

27 

21.4 

30 

9/695 

-30.6 

-43.1 

10 

250 

10/502 

•  49.8 

23.7 

10/349 

-52.3 

31 

14.9 

29 

10/417 

-51.2 

26 

32,6 

10.774 

27 

26.7 

30 

10/959 

-41.2 

11 

200 

11/943 

-54.7 

24.1 

11/781 

-55.7 

30 

14.3 

29 

11/845 

-56.9 

26 

34,4 

12.230 

27 

31.4 

29 

12/435 

-53.6 

09 

175 

12/794 

-99.8 

22.7 

12/637 

-56.2 

30 

14.9 

29 

12/690 

-57.3 

26 

33,0 

13.075 

27 

31.9 

29 

13/278 

-60.8 

09 

150 

13/772 

-97.6 

21.6 

13.617 

-55.8 

30 

14.1 

29 

13/664 

-57.6 

26 

29,3 

14.030 

27 

28.9 

28 

14/218 

-66.3 

09 

125 

14/920 

-60.0 

19.1 

14.778 

-56.3 

29 

13.2 

29 

14/808 

-59.5 

27 

24,6 

15.138 

27 

21.4 

27 

15/289 

-75.9 

09 

100 

16/307 

-61.5 

26 

14.2 

16.194 

-56.6 

29 

10.6 

29 

16.202 

-59.7 

27 

22,7 

16/480 

27 

17.4 

24 

16/563 

-79.3 

10 

SO 

17.690 

•60.9 

9.9 

17.606 

-57.3 

29 

9.9 

29 

17/597 

•  59.6 

27 

19.4 

17/828 

26 

10.9 

23 

17/643 

-75.5 

10 

70 

18.921 

-60.0 

7.8 

18.450 

-57.5 

29 

9.9 

29 

18/434 

•58.4 

27 

15.5 

18/644 

29 

7.9 

22 

18.630 

-71.0 

10 

60 

19/485 

-59.6 

6.5 

19.426 

-57.4 

29 

7.7 

29 

19/405 

-59.3 

27 

14.2 

19/595 

28 

6.4 

21 

19/551 

-66.5 

11 

90 

20/633 

-58.6 

6.1 

20.575 

-57.9 

29 

7.2 

29 

20/552 

-59.3 

27 

14.9 

20/729 

29 

5.9 

21 

20/666 

-62.7 

10 

40 

22/042 

-57.1 

5.7 

21.977 

-58.0 

29 

7.1 

29 

21/957 

-58.1 

28 

14.0 

22.134 

29 

4.9 

20 

22/058 

-56.2 

08 

30 

23/879 

-56.0 

6.5 

23.791 

-57.7 

29 

7.9 

27 

23.777 

-66.2 

28 

15.2 

23/978 

29 

9.1 

19 

23/885 

-54.3 

09 

25 

25/058 

-54.7 

8.4 

24.941 

-57.4 

29 

9.1 

25 

24.940 

-53.4 

27 

15.6 

25/164 
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24 

28.510 

-45.3 

10 

9.0 

5 

28/126 

-55.9 

21 

26.446 

-45.1 

09 

11.6 

10 

lal  31.332 

-37.4 

09 

10.7 

23 

31.233 

-39.8 

09 

19.3 

18 

31.198 

-41.9 

09 

16.8 

7 

9l  33/754 

-36.3 

16 

33.701 

-34.8 

13 

33.631 

•  37.8 

09 

26.9 

5 

J._^._^ 

1 

9 

35/997 

-33.0 

See    reference    note   at   end   of    tabic 


RAWINSONDE  DATA 


Average  monthly  valu 


OCTOBER  1969 


LAKE  CHARI.ES> 
1019  Ha 


LANOeR>  WVO. 
829  Ha 


■HUE  KAUAt/  HAMAII 
1012  HB 


LITTLE  ROCK/ 
1009  HB 


HCCRATH,  ALASKA 
993  HB 


91 

13l| 

9«S, 

K039 

u:2i 

2'032 
2»9Tl 
3»1»2 

k<}93 

9>092 
5<a32 

6*639 
7/527 
8/903 
9/996| 
10/atl 
12/300 
13/1431 
U/093 
15/19* 
16/«9S| 
W/821 
18/627 
19/971 
20/701 
22/106 
23/9491 
25/126! 
26/995 
26/510 
31/2631 
33/709' 


16.9 

16.9 

le.i 

17.0 

1«.6 

12. 

9.B 

7.0 

3.7 

•  .2 

.k.O 

.8.4 

.13.9 

.20.2 


14.5 

14.7' 
13.3 

9.61 
5.4 
2.0i 
-1.8 
-5.9| 
'11.4 
•14.7, 
'20.2 
'26.3 
■30.71 
'36. 0| 
'41.7 
'49.1 


-70.7 
-72.2 
-69.6 
-65.4 
-62.9 
-60.2 
-57.0 
-52.9 
-50.3 
-47.4 
-44.0 
-39.6 
-37.2 


15 
1* 
11 


3.4  : 
2.1  : 

1.3  : 


7.2  : 

9,4 
10.1 
12.3 
19.8 
19.0 
21.2 
24.4 
24.4 
22.2 

»9.7  : 
U.9  : 

6,0 
2.2 
2.1 


1/696 

164 
591 
1/024 
1/492 
1/990 
2/499 
3/046 
3/625 
4/246 
4/902 
5/624 
6/393 
7/244 
9/175 
9/219 
10/419 
11/855 
12/703 
13/662 
14/834 
16/239 
17/633 
18/467 
19/430 
20/976 
21/979 
23/767 
24/940 
26/364 
28/211 
30/893 
33/267 


1.2 

■  1.0 
.4.2 
.7.6 
•11.3 
•15.2 

•  19.7 
•25.3 
•31.5 
•38.4 
•45.4 

•  50.9 

•  59.7 

•  96.3 
•56,4 
•59.2 
•59.3 
•59.4 
•59.5 
•59.0 
•59.9 
•98.3 
•57.6 
•56,9 

•  54.9 
•52.6 

•  47.7 
•47.6 


•6,0 
-6.7 
■12.5 
-15.8 
■19.5 
■24.7 
■29.9 
■  39,3 
.40.9 
.46.0 


,3 

1,8 
3,5 

5,8 
6,6 
9,7 
10,3 
11.3 
13.5 
14.4 
15.1 
17.0 
17.3 
19.0 
17,0 
15,5 
13.3 
10.9 
9.0 
9.0 
7.9 
7,9 
9.2 
10,5 
11.2 
12.3 
14.9 


36 

141 
999 

1/053 

1/539 

2/050 

2/988 

3/163 

3/770 

4/424 

9/114 

5/872 

6/680 

7/979 

9/961 

9/656 

10/902 

12/361 

13/202 

14/147 

15/234 

16/539 

17/844 

19/639 

19/575 

20/702 

22/097 

23/924 

25/097 

26/949 

29/449 

31/183 

33/628 

35/992 


23.4 
23.1 

20.0 

16.8 

14.1 

12.4 

11.0 

8.9 

6.0 

2.1 

.2.0 

.6,7 

•11,9 

•18,4 

■26,0 

•  34.9 
.44,9 
.99.2 
.60,8 
■66.9 
■71.9 
.74.3 
.71.9 
.68.0 
■63.6 
■61.0 
.99.1 
■54.6 
•52,3 
.49.5 
•46.1 

•  40.8 
.37.6 
.32.9 


14.9 
10.6 
2.5 
-6.5 
-10.7 
-14.2 
-18.0 
-22.0 
-26,5 
-31,7 
-36,9 
-42,8 
-49,2 


5.3 

4.3 


10.5 
10.8 


79 
192 
993 

1/041 
1/921 
2/027 
2/957 
3/125 
3/720 
4/369| 
5/043 
5/791 
6/594 
7/471 
8/439 
9/919 
10/753 
12/206 
13/0491 
14/004 
15/110 
16/447 
17/792 
19/607 
19/953 
20/697 
22/091 
23/930 
25/102 
26/994 
29/494 
31/094 


12.4 

12.9 

13.6 

12.8 

11.7 

9.7 

7,0 

3.9 

,9 

.2,5 

.6,2 

10,7 

16,2 

22,4 

29,5 

37.7 


59.5 
63.9 
67.9 
69.5 
65.7 
63.7 
61,9 
59.4 
57.2 
53.9 
51.9 
49.0 
45.3 
41 


(J  05 

15 

20 

,21   22 

5   29 

iO{  29 

26 

29 

29 


2.1 
2.6 
4.2 
4.5 
5,5 
7,3 
9,0 
9,6 
11,0 
13.4 
19,1 
19,1 
21,1 
25,5 
30,3 
34,3 
32.5 
28.8 
24.9 
19.1 
11.6 
8.5 
6.3 


5,1 

9.0 


103 

44 

453 

890 

1/349 

1/833 

2/343 

2/982 

3/448 

4/060 

4/699 

5/408 

6/155 

6/991 

7/902 

8/923 

10/100 

11/923 

12/373 

13/363 

14/939 

15/991 

17/427 

19/290 

19/289 

20/464 

21/900 

23/746 

24/913 

26/338 

28/201 


..3 

.9 

1.0 
-.1 
-2.1 
.9.2 
.8.9 
'12.4 
-16.3 
-20.7 
-29.4 
.30.6 
-36.6 
-43.9 
-90.3 
-94.9 
-96.3 
-95.0 
-53.9 
•92.8 
-51.6 
-52.0 
-52.7 
.52.6 
-92.7 
-53.6 
-54.6 
-99.0 
-55.3 
-55.2 


-3.5  1 

•4.6  1 

-7.4  I 

-9.1  1. 

-11.6  1 

-15.5  I 

-19.1  1 

-22.8  1 

-27,2  1 


2.0 
3.0 
3.6 
3.9 
4.4 
5.7 
7.0 
7.8 
8.3 
9.7 
10,5 
9,9 
9.8 
9.5 
9.5 
11.2 
10.4 
9.4 
9.3 
6.8 
8,3 
8.0 
9.2 
9.3 
11.9 
19.1 
17.0 
19.7 


HAJURO/  HARSHALL  IS. 
tOlO  HB 


HEDFDRD/  OREG. 
972  HB 


HERIOA/  MEXICO 
1010  HB 


MIAMI/  FLA. 
1012  HB 


HIDLAND/  TEXAS 
916  HB 


3 

93 
943 

1/019 
1/913< 
2/031 
2/9741 
3/1561 
3/767; 
4/424 
5/120[ 
5/89 


699| 
6051 
8/602 
9/719| 
10/992 
12/476J 
31:  13/327 
31}  14/2771 
3ll  15/363' 
29f  16/6521 
29  17/949} 
29  18/7441 
29[  19/679, 
29  20/803 
29|  22/2041 
26,  24/043 
25/234 
26/701 
28/622 
31/400 
33/913 


26 


10 


29.9 

28.1 
23.9 

21.0 

16.3 

15,7 

13,1 

10,2 

6.9 

3.1 

-.9 

.4.9 

.9,5 

•  14,6 
.21,6 
-29,6 
-40.0 
-52.2 
-59.0 
-66,1 
-73.3 

•  76.9 
•72.1 
-67.6 

•  64.5 
-60.6 
-57.0 
-52,4 
-49,6 
•47,2 
-43,7 
-37,9 
-33,2 


29.0 
22.4 
18.4 
14.8 
11,2 
7,6 
3,6 

-4,'2 


-13.6  09 
-18.3  09 
-23.51   10 

-28,9]  09 
-35,71  09 
-43,  5[  07 
-51,71  04 
26 
26 


3.5  : 
3.8  : 
5,1 
4.5 
5,3  : 
5,5  : 

5,4 
4.2 
2.9 
2.1 

1.4 


2,7 
1.6 
2.6 
3.2 

3.7 
1.9 


31  9 
31  9, 
31    10. 

31  11. 
31  12 
31  13. 
31  14 
31!  16 
3l'  17 
31:  18 
3l!  19 
31i  20 
30i  22 


401 

164 

968 

031 

902 

996l 
'914| 
'070 
i694 
'282* 
>948l' 
■677|. 
'496   . 
1319'. 
1263;. 
'322   ■ 
'536    ■ 
i97l    - 
>613 
'779 
'916 
'301; 
1698 
'521 
'484 
'628 
'036 
'896' 
'027| 
'448| 
'3051 

•  956 

•  363 

•  622 


4.7 

3.6 

19 

7.4 

4.2 

27 

8.0 

1.5 

16 

6.0 

-1.9 

19 

3.5 

-6,1 

29 

1.0 

-10,5 

29 

•  1.7 

-15,9 

30 

.4.8 

-20,3 

30 

-8.1 

-23.6 

30 

11.9 

-26.7 

30 

16.4 

-31,3 

30 

21.6 

-35.1 

30 

29.2 

-40.8 

30 

34,9 

-46.2 

30 

41.6 

-92,2 

30 

49.6 

30 

56.6 

30 

58.6 

30 

59.9 

29 

•60.9 

30 

61.3 

29 

•  60.6 

29 

.60.0 

29 

•59.4 

29 

■58.5 

29 

■58.0 

29 

■56.4 

28 

■55.5 

29 

■54.1 

29 

.52.9 

27 

■48.6 

27 

■46.0 

26 

■42.9 

1.4 
1.8 
1.6 
3.0 
4.9 
7.3 
9.1 
11.6 
13,6 
15,8 
17.9 
21.4 
24.7 
26,3 
26.5 
24.8 
23.6 
19.9 
14.9 
9.7 
7.5 
6.4 
4,9 
5,1 
9,9 
7,9 
9,9 
13.3 
19.6 
19.9 


11 
101 
990 
1/023 
1/916 
2/033 
2/581 
3/156 
3/770 
4/424 
5/123 
5/864 
6/701 
7/606 
8/596 
9/708 
10/972 
12/448 
13/297 
14/243 
15/328 
16/617 
17/910 
18/710 
19/649 
20/776 
22/193 
24/039 
25/235 
26/707 
28/634 
31/410 


22.1 

23.6 

22.8 

20.3 

17.5 

15.0 

12.9 

10.3 

6.9 

3.6 

-.4 

.4.7 

.10.0 

-16.0 

-23.0 

-31.6 

-41.5 

-53.1 

-99.6 

-66.1 

-72.6 

-77.1 

.71.3 

-66.6 

-63.1 

•59.3 

•56.0 

-51.4 

-46.5 

-46.7 

-42.1 

-37.1 


21.6 

06 

22.6 

09 

20.1 

09 

16.5 

09 

13.4 

09 

9.4 

16 

1.9 

15 

•2.4 

17 

-6.8 

03 

-12.2 

01 

-16.0 

02 

-21.5 

03 

-26.8 

03 

-32.0 

09 

-36.2 

09 

-44.7 

22 

21 

21 

22 

21 

20 

10 

09 

09 

09 

06 

08 

09 

08 

09 

09 

2.7 

1.7 
2.7 


31 
31 

3l|  16 
3ll  17 
3lj  18 
311  19 
30 


112 
969 

/030 
/921 
/036 
/982 

/156 
/767 
»417 
/108 
/868 
/685 

/9eo 
/968 
/676 
/936 
/40S 
/294 
/203 
/291 
/588 
/891 
/697 
/624 
/749 
/159 
/997 
/180 
/693 
/583 
/343 
/620 


24.6 

24.5 

21 

19 

16.6 

14.2 

11.6 

8.9 

5 

2.0 
•  1.7 
.6.1 
11.3 
17.1 
23.8 
32.0 
42.1 
53.6 
59.7 
66.2 
72.3 
75.8 
71 

67.8 
63.8 
99.6 
96.4 
92 

49.9 
46.4 
42.1 


21,4    08 
21.4    09 


2.2  15 
.3.0  U 
-6.2  16 
-8.5    16 


-14.0 

-16 

-23 

-26.6 

-34.6 

-43 

-51.8 


2.4 
3.7 
5.9 


2.4 

2,7 

2,6 

2.0 

.9 

.5 

1.2 

3.2 

4.3 

6.6 

9.6 

12.7 

13.3 

11.9 


874 

12.3 

9,2 

11 

126 

964 

1/017 

12.7 

8,6 

1/49? 

13.6 

7.1 

2/OlC 

12.6 

3.3 

2/99C 

10.1 

-,2 

3/121 

•3.5 

3/721 

-7.9 

4/36e 

.1,7 

-13.9 

5/048 

•  9.8 

-20.3 

5/797 

-27,0 

6/995 

-32.7 

7/48C 

-37.9 

8/448 

-43.7 

9/928 

-48.6 

10/798 

12/207 

13/091 

14/006 

15/114 

16/44! 

17/785 

18/998 

19/948 

20/683 

22/089 

23/929 

25/101 

26/955 

28/457 

31/219 

3.4 

7.3 
7.6 
7.3 
8.3 
9.8 
10.7 
12.9 
13.3 
15,7 
17,7 
19.6 
22.4 
26,6 
31.9 
31.6 
28.5 
22.4 
19.8 
10.7 
9.4 
3.4 


1.9 
1.9 
1.3 
2,6 


HONTERREY.    MEXICO 
966   H6 


HONTGOHERY/    ALA. 
1012   HB 


NANTUCKET/    HA5S, 
1019    HB 


NORTH    PLATTE/    NEBR. 
918    HB 


14 

10.3 

9.9 

174 

11.4 

601 

9.4 

1/049 

7.6 

-1.0 

1/920 

6.6 

-6.5 

2/016 

4.9 

-6.6 

2/942 

2.9 

3/097 

.1 

3/684 

•  2.9 

4/319 

.6.2 

4/990 

•9.9 

5/724 

-14.9 

6/911 

-19,7 

7/379 

-29.9 

8/333 

-32.9 

9/400 

-40.8 

10'620 

-46.7 

12/063 

-96.2 

12/907 

-9B.3 

13/864 

-60.3 

14/994 

•62.6 

16/371 

•63.4 

17/746 

-61.9 

18/979 

-60.6 

19/941 

-99.8 

20/684 

-98.4 

22/093 

-99.6 

23/939 

-53.2 

25/117 

-50.6 

26/978 

-46.6 

28/474 

•45.2 

31/212 

-42.6 

33/647 

-36.7 

423 
137 
583 
1/044| 
1/532. 
2/0471 
2/599! 
3/167i 
3/7811 
4/429| 
5/U4| 
5/665; 
6/672 
7/562! 
8/542' 
9/6381 
10/685' 
12/347 
1J/195| 
14/130 
15/217 
16/518 
17/822 
18/625 
19/568 
20/695 
22/092 
23/928 
25/107 
26/574 
28/498 
31/294 


19.0      1T,0|  03| 

19, 

17,3 

15.9 

14.4 


12.9 
9.3 


.3.6 
.8.2 
-13.3 
-19.2 
-26.3 
-34.7 
-44.2 
.55.0 

•60.9 
•66.7 
•72.3 
•75.0 
-70.7 
-66.3 
-63.1 
•60,9 
•  57.0 


1.2!   16 

-3.7    21 


-22,8,   24 

-29.2!  24 

-34,4    24 

-40,6'   24 

-47.1    24 

24 

24 

24 

24 

23 

24 

24 

19 

U 

11 

08 


8.2 
10,0 
12,1 
14,2 
16,7 
19 
19 

18,4 
13 
9.4 
3.2 
.6 
2.1 
2.6 
4.8 
4.3 


■43.9 
•39.7 


57 
154 
593 
1/050 
1/533 
2/042 
2/578 
3/148 
3/753 
4/399 
5/088 
5/636 
6/645 
7/934 
8/910 
9/602 
10/848 
12/309 
13/193 
14/102' 
15/197 
16/916 
17/646' 
18/6571 
19/599; 
20/726 
22/130 
23/97li 
25/196' 
26/621 
26/9421 
31/281 
33/7B9 


14,4 
14.5 
19.4 
19.2 

13.4 
11.1 
6.9 
6.4 
3.1 

■-I 
•  8.2 

•13.7 

'20.0' 

■27.21 

•35,4 

•44,4 

•94,61 

•60. 2' 


•71.2, 
•67. 7I 
■69.91 
■63.0 
■59.9 


.43.4 
■36. 


12 

11 

10 

-2 

-6 

12,0 
14.9 
19.0 


22,8 

18,9 
13,4 


3,3 
9,3 

10,0 


2,0 
2,2 
4,4 
4,8 
6.2 
6,6 
9,7 
10,6 
11,7 
12,7 
19,2 
17,5 
19,7 
22,1 
24,0 
26,1 
29.4 
10.0 
10,9 
27,4 
24,1 
19,6 
14.6 
13.2 
11.3 
10,9 
9,8 
10.7 
11,6 
14,3 
19,0 
22,9 


,9 

,3 

•  1.4 

.3.3 

.9.4 

.8.1 

-11.2 

-14.4 

-16.0 

•21.9 

•26.9 

-31.7 

-37,9 

•  44,4 
•90,7 
•54,6 
•94,6 

•  93,3 
•92.0 
•51.6 
•91,1 
•91.4 

•  91.9 

•  92.1 
•52,4 

•  52.5 

•  93.2 
-93.6 

•  94,2 

•  99.0 
•94.7 
•94.1 


•9.2   09 
•7.9    12 

-10.6 

-13.3 

-15.6 

-18,9 


-29,4 

-29,71   19 
-34 


9,0 
9,9 

6.9 


10,4 
9.9 
10.1 
10.2 
10.2 
10.6 
11.0 
12.4 
14.6 
19.9 
17,1 
20,9 
29,9 


647 
190 
970 
1/007 
1/473 
1/969 
2/486 
3/038 
3/624 
4/291 
4/920 
5/646 
6/426 
7/297 
8/232 
9/298| 
10/495! 
11/929! 
12/776' 
13/790 
14/889> 
16/290! 
17/669 
18/903 
19/469! 
20/613 
22/028 
23/846 
25/005: 
26/499 
26/309 
30/994 
33/134 


4.0 
4.2 
3.0 
.7 
•  1.9 
.4.7 
.8.3 
-11.8 
-16.5 
-22.0 
-28.1 
-35.4 
-43.1 
-50.8 
-95.9 
-57.1 
•58.3 
-60.0 
-60.4 
-60.1 
•  59.3 
-59,1 
•58,9 
-97.7 
-56.4 
-95.0 
•52.6 
•49.9 
-46.9 
•43.9 


-.1!  28 
2.2  26 
4.2  26 


-5.5 

-6.2 
-13.9 


28 
27 
27 
27 
26 

-27.5  27 
-33.6  26 
■  36.5!  26 


1.4 
3.2 
4,5 

6,1 
6,9 
8,7 
10,0 
12,4 
19,6 
17,9 
20,3 
21,4 
22.7 
29.3 
28,3 
28.4 
25.1 
21.4 
16.9 
U.O 
10.9 
8,9 
6.6 
9.1 
10.0 
12.0 
12.6 
16.9 
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RAWINSONDE  DATA 

Average  monthly  values 


OCTOBER  1969 


oaklanoj  calif 

CIHAHA.    NEBR, 

Pago 

PAGO* 

AMERICAN 

SAHOA 

* 

PEORIA*    ILL. 

* 

PITTSBURGH, 

PA 

. 

1015    HB 

969    HB 

+ 

1012    HB 

995    HB 

978   HB 

Resultant 

Resultant 

Rt 

aultant 

•0 

Re 

sullant 

~rJ 

sultant 

£ 

o 

6 

Z 

s 

e 
1 
1 

« 

1 
I 

e 

a 

£ 

i 
o 
Q 

wind 

a 
J 

1 

1 
1 

9 

s 
i 

a 

1 

1 

Q 

IVlntl 

1 

1 

i 

1 
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■5 

1 

Wind 

f 
1 
1 

1 

a 

i 
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Wind 

1 

0 
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■a 

• 
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•H 
Q 

Wind 

1" 

i 

S 

1 
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■i 

1 

1 

d 
1 

& 

i 

g 

1 

i 

SURFACE 

6 

12.5 

8.5 

03 

.7 

403 

5.6 

2.6 

Is" 

.9 

31 

5 

26,4 

24,2 

12 

5,3 

IT 

200 

7,1 

4,3 

19 

1.2 

31 

399 

7.2 

3.9 

ii 

1,2 

1000 

131 

13,2 

7.4 

02 

.0 

145 

31 

109 

26,5 

21,7 

11 

6,0 

31 

153 

31 

172 

950 

563 

13.1 

3,6 

36 

2.3 

565 

6.9 

2.3 

27 

1.3 

31 

958 

22,6 

16,2 

11 

6.5 

31 

579 

9,6 

2.5 

24 

4.7 

31 

596 

9.0 

3.3 

3,4 

900 

1.018 

12.0 

-,4 

01 

3.5 

I'Oll 

6.5 

.1 

26 

4.4 

1,029 

19,5 

15,0 

10 

5.4 

31 

1.026 

8.3 

-.2 

26 

5.9 

31 

1.043 

7.7 

-.3 

5.7 

850 

1.495 

10.7 

-5.2 

39 

3.0 

1.480 

5.3 

•  2.6 

26 

5.6 

1.521 

17,5 

11,3 

09 

4.7 

31 

1*497 

6,5 

-4.4 

26 

7.1 

31 

1*514 

6.2 

-3,9 

6.3 

BOO 

1.999 

8.2 

-8.9 

33 

3.8 

1.974 

3.5 

-5.5 

26 

7.1 

2*038 

15,2 

7,0 

06 

3.9 

31 

1*993 

4,4 

-5.9 

26 

9.4 

31 

2*010 

4.6 

-7,9 

7.4 

750 

2.530 

5.9 

-12.7 

33 

5.9 

2<489 

1.0 

-8.6 

26 

8.4 

2*576 

12,9 

2,9 

05 

2.5 

31 

2*514 

1,9 

-9.5 

26 

10.3 

31 

2*537 

2,9 

-10,6 

8.8 

700 

3<092 

3.2 

-15.1 

32 

7.0 

3.049 

•  1.0 

-12.2 

26 

10.5 

3*160 

9,7 

-1,5 

01 

1.2 

31 

3.072 

-.1 

-11.7 

26 

12.2 

31 

3*090 

,4 

-13.3 

10.4 

650 

3.684 

-.2 

-18.131 

8.3 

3.632 

•  4.1 

-15,2 

26 

12.3 

3*766 

6,4 

•  6,0 

33 

1.8 

31 

3*699 

•2.7 

-15,5 

26 

13.5 

31 

3*683 

•  2,7 

-16.5 

12.0 

600 

4,327 

.3.7 

-21.5:31 

10.8 

4.265 

•  7.5 

-19,0 

26 

13.2 

4*424 

2,3 

-10,5 

31 

2.8 

31 

4*294 

.6,1 

-19,2 

26 

14.7 

31 

4.313 

.5,9 

-19,9 

13.1 

550 

5,000 

•  8.0 

-24.5 

31 

12.3 

4,930 

-U.4 

-23,9 

26 

15.4 

5*114 

•  1,6 

-16,2 

30 

3.1 

31 

4*964 

•  9,7 

-23,6 

26 

17.1 

31 

4.985 

.9,6 

-24,6 

15.3 

500 

5,744 

-13.2 

-28.4 

31 

13.4 

5,664 

-15.8 

-29,1 

26 

18.5 

5*876 

-5,7 

-20,5 

29 

4.7 

31 

5*700 

-14.3 

-26,6 

26 

20,0 

31 

5.719 

•14,2 

-28,7 

17.0 

"iSO 

6.536 

-18.5 

-32.4 

31 

16.4 

6,441 

-21.2 

-34,2 

26 

21,7 

6*685 

-10,6 

-25,7 

30 

6.0 

31 

6*482 

-19.8 

-32,3 

26 

21,8 

31 

6.506 

-19,4 

-33,2 

20.3 

400 

7.410 

-24.7 

-38.1 

30 

IB. 3 

7.310 

-27.3 

-36,7 

26 

23,8 

7*592 

-16,4 

-30,6 

29 

7.5 

31 

7*355 

-25.9 

-37,6 

26 

24.1 

31 

7*377 

-25,2 

-36.1 

23,6 

350 

8.367 

-32.3 

-44.6 

30 

19.9 

8.256 

-34.4 

-44,6 

25 

29,4 

6*583 

-23,2 

-37,3 

28 

9.1 

31 

8*308 

-33.2 

-44,3 

26 

25.7 

31 

8*333 

•32,2 

-44.4 

27 

29,3 

300 

9.437 

-40.6 

-49.6 

30 

20.4 

9,316 

-42,2 

-48,8 

25 

27,3 

9*694 

-31.6 

-45,2 

28 

10.7 

31 

9*372 

•41.4 

-49,7 

26 

27.9 

31 

9*404 

-39,9 

-46.4 

28,1 

250 

30 

10.657 

-49.5 

30 

22.6 

10/526 

-50,5 

25 

28,9 

10*956 

-41,6 

28 

12.2 

31 

10.585 

-49.8 

26 

32.2 

31 

10*627 

-46.1 

31,3 

200 

30 

12.090 

-57.6 

30 

24.4 

11.959 

-56,7 

26 

32,3 

12*433 

-53,6 

27 

13.9 

31 

12.019 

-56.8 

26 

36.5 

31 

12*072 

-55.1 

34,5 

175 

30 

12,929 

-59.8 

30 

23.8 

12.803 

-58,1 

26 

32,8 

13*260 

-60.1 

27 

14.3 

31 

12*662 

-58.1 

26 

39.9 

31 

12*919 

-57.9 

33,0 

150 

30 

13,889 

-61.5 

22.9 

13,769 

-59,7 

26 

30,4 

14*226 

-66.8 

27 

13.1 

31 

13.629 

-60.1 

26 

32.9 

31 

13*886 

-60.5 

31,3 

125 

30 

15.014 

-63.4 

19.2 

14,905 

-61.1 

26 

24,7 

15*311 

-73.2 

28 

11.8 

31 

14*959 

-62.2 

26 

27.0 

31 

15*012 

-63.8 

25.9 

100 

30 

16.381 

-64.9 

14.9 

16.286 

-61,7 

26 

17,4 

16*602 

-76.7 

28 

9.3 

31 

16*333 

-63,3 

26 

21.1 

30 

16*381 

-64.5 

20.6 

80 

30 

17,746 

-63.2 

10,3 

17,673 

-60.8 

26 

15,0 

17*693 

-73.2 

28 

7.2 

31i  17*710 

-61.4 

26 

15.9 

30 

17*753 

-61.6 

15.3 

70 

30 

18,569 

-61.9 

8,3 

18.505 

-59.8 

26 

14,0 

18.683 

-69.3 

27 

6,2 

31 

18*541 

-59,6 

26 

13.4 

29 

18.565 

-60.6 

13.0 

60 

30 

19.526 

-60.7 

6.5 

19.470 

-59.1 

26 

12,1 

19*614 

-64.2 

26 

3,6 

29 

19.504 

-59,1 

27 

11.3 

28 

19*553 

-59.7 

9.5 

50 

30 

20.665 

-59.0 

5.0 

20.615 

-58.5 

27 

8,8 

20.740 

-60.4 

31 

,8 

29 

20.648 

-58,3 

27 

9.8 

28 

20.695 

-59.1 

9.3 

40 

30 

22,070 

-57.6 

9.0 

22.040 

-58.4 

27 

9.3 

22*141 

-56.8 

05 

2,3 

29 

22*055 

-97,0 

27 

10.5 

28 

22.101 

-56.8 

10.5 

30 

28 

23.896 

-55.6 

6.8 

23.660 

-56.2 

27 

11.1 

23*981 

-52.5 

07 

2,4 

29 

23*685 

•54,7 

27 

11.3 

28 

23*937 

-53.7 

9,9 

25 

25 

25.051 

-54.1 

9.2 

25,013 

-54.6 

27 

11.4 

25*166 

-50.2 

08 

4,2 

29 

25*096 

-52.7 

27 

12.6 

28 

25*114 

-51.5 

12.6 

20 

23 

26.481 

-52.4 

10.8 

26,457 

-52.6 

27 

13.3 

26.634 

-46,9 

07 

5,9 

29 

26.505 

-50.1 

26 

19.6 

28 

26*573 

-48.5 

14,4 

15 

20 

28,325 

-49.4 

16.1 

26.339 

•49,8 

27 

17.6 

26.560 

-42,1 

09 

7,5 

27 

28.387 

-46,5 

26 

19.9 

26 

28*467 

-46.0 

18.5 

10 

30,978 

-44,7 

26 

32.9 

31.333 

-36,9 

11 

7,6 

25 

31.090 

-42,5 

26 

27.2 

22 

31*173 

-42.5 

26 

26.2 

7 

33.876 

-32,2 

20 

33*533 

•39,4 

26 

32.3 

16 

33*551 

-40.3 

27 

31,0 

5 

9 

35*862 

-35.8 

8 

35*914 

•36.6 

PONAPE.    CAROLINE 

S, 

~ 

PORTLAND,    HAINE 

* 

OUULA 

VUTE*    WASH, 

RAPID    CITY*     S.     DAK, 

ST   CLOUD,    HINN. 

♦                             1005    HB 

1017    HB 

10 

11    HB 

905    HB 

978    HB 

SURFACE 

r  " 

29.3 

24.2 

02 

1,7 

20 

5,7 

2,3 

29 

1.0 

56 

7,0 

6,4 

09 

1,5 

IT 

966 

1.5 

-2.9 

33 

2.9 

316 

3.7 

.6 

29 

.8 

1000 

87 

28.4 

22.7 

02 

1,4 

161 

7,5 

2,1 

29 

1.7 

144 

8,3 

6,4 

10 

2.0 

31 

155 

137 

950 

535 

24.2 

17.8 

08 

.8 

582 

6,6 

-,5 

29 

4.8 

567 

9.0 

2,9 

16 

3.4 

31 

573 

593 

4.2 

.3 

2.9 

900 

1.013 

21.1 

14.3 

U 

1.5 

1*027 

5,2 

-2,5 

29 

6.4 

1.015 

6.6 

-,3 

IS 

3.4 

31 

1*010 

,7 

•3.4 

34 

3.1 

995 

3.3 

-1.5 

5.9 

850 

1.507 

18.3 

10.7 

11 

2.1 

1.494 

4,3 

-6,3 

29 

7.6 

1.482 

3.9 

•  3,8 

19 

3.5 

31 

1*474 

2.6 

•  4,8 

31 

9.6 

1*457 

1.9 

-5.8 

7.3 

800 

2.024 

15.6 

6.8 

10 

2.7 

1.986 

2,9 

-6,8 

28 

9.8 

1.973 

1.5 

-6,8 

22 

2.8 

31 

1*963 

.3 

-7.1 

31 

6.3 

1*945 

.1 

.8.6 

8.2 

750 

2.569 

12.8 

2.6 

09 

3.8 

2,503 

-11,6 

28 

11.4 

2.489 

•  1.4 

-9,2 

24 

2,7 

31 

2*475 

•  2.1 

-9.7 

30 

7.1 

2*457 

•1.9 

-10. 1 

6.4 

700 

3.147 

9.9 

-1.8 

09 

4.7 

3,096 

•  2,2 

-15,3 

28 

12.9 

3.037 

.4.3 

-13,5 

26 

3.1 

31 

3*025 

•  4.4 

-13.5 

30 

8,4 

3*007 

.4.7 

-13.2 

9.8 

650 

3.757 

6.5 

-6.5 

09 

9.0 

3,640'     .5.1 

-18,6 

27 

14.9 

3.613 

•  7.7 

-18,5' 29 

4.1 

31 

3*602 

•7.3 

-16.7 

28 

9,1 

3*560 

.7.6 

-18.6 

10.9 

600 

4.413 

2.8 

-10.6 

10 

6.1 

4,269      ^8,7 

-22,8 

27 

16.1 

4.236 

-11.2 

-22,7,  26 

4.7 

31 

4*226 

-11.0 

-20.9 

26 

10,4 

4*206 

•11.2 

-21.9 

12.2 

550 

5,110 

•  1.1 

-14.4 

09 

6.0 

4,933,-12,6 

-26,8 

27 

18.4 

4*890 

-15.1 

-25,8    28 

9.5 

31 

4*862 

-15.0 

-26.2 

27 

12,2 

4*663 

-15,1 

-26.7 

14.6 

500 

5.868 

-5.3 

-19.2 

10 

6.6 

5,660, -17,2 

-31,5 

27 

19.8 

5*613 

-19.6 

-31,4'  29 

7.3 

31 

5.604 

•  19.5 

-30.1 

27 

13,3 

5*584 

•19,6 

-30.8 

17.3 

450 

6.686 

.9.8 

-24.5 

09 

6.3 

6,435! -22,2 

-35.0 

27 

21.1 

6*376 

-25.2 

-36,0,  30 

6.1 

31 

6*372 

-25,1 

-35.5 

27 

15,5 

6*352 

-24,6 

-36.9 

19.6 

400 

7,590 

-15.2 

-30.7 

09 

6,1 

7,299 

-28,1 

-39.2 

27 

23.2 

7*233 

-30.7 

-40,7 

30 

10.6 

31 

7*224 

-31,4 

-40.6 

26 

17,9 

7*208 

-30,4 

-41.9 

22.6 

350 

8.586 

-22.1 

-38.0 

09 

9,9 

6,245 

-34,7 

-45.1 

27 

26.2 

8*169 

-36.9 

-44,9 

30 

13.9 

31 

8*156 

-38,2 

-46.7 

26 

20,5 

8*144 

-37,3 

-46.4 

25.8 

300 

9.700 

-30.5 

-45.7 

09 

5,9 

9,304 

-42,3 

-50.4 

27 

26.4 

9*220 

•44,1 

29 

16.4 

31 

9*200 

-45,7 

26 

22,6 

9*191 

•  44,6 

27.6 

250 

10.969 

•  40.8 

07 

4,8 

10,515 

-50,1 

27 

30.0 

10*423 

-51,2 

29 

16.4 

31 

10.396 

-51,8 

26 

23.3 

10*390 

-51.7 

29.4 

200 

12.447 

-53.1 

07 

5,6 

11.951 

-55,8 

27 

33.0 

11*652 

-56,8 

29 

18.0 

31 

11.629 

-55,6 

26 

22.0 

11.622 

-55,8 

29.1 

175 

13.294 

-60.1 

07 

5.6 

12.797 

•57,4 

27 

32.4 

12*696 

-57,7 

28 

17.4 

30 

12.676 

-56.1 

26 

21.9 

12*670 

-56,3 

27.4 

150 

14.240 

-67.2 

08 

5,3 

13.766 

-59,1 

27 

28.1 

13*668 

•57,9 

29 

15.4 

30 

13*654 

-57.2 

26 

20.6 

13*648 

•56.9 

26,1 

125 

15.319 

-74.5 

07 

4,5 

14,906 

-60,6 

27 

26.2 

14*820 

-58,5 

29 

13.7 

30 

14*806 

-57.6 

27 

17.0 

14*800 

•56,0 

22,6 

100 

16,601 

-77. S 

08 

6,2 

16.292 

-61,3 

27 

21.3 

16*220 

-59.2 

30 

10.9 

30 

16*209 

-58.3 

26 

14.4 

16*201 

•  58,6 

17,9 

80 

17,896 

-71.9 

01 

,4 

17,681 

-59,9 

27 

16.6 

17*621 

-56,5 

29 

8.5 

30 

17*613 

-58.4 

27 

11.9 

17*603 

-58,2 

14.5 

70 

18,689 

-68.8 

27 

1,9 

18,516 

-59,3 

27 

14.3 

16*460 

-58,4 

29 

7,3 

29 

18*457 

-56.9 

27 

10. 1 

16*443 

-58,4 

13.6 

60 

19,620 

-65.1 

28 

2,8 

19,482 

-58,7 

27 

12.4 

19.435 

-58,2 

29 

6,3 

29 

19*424 

-56.6 

27 

9.6 

19*412 

-58,2 

12.2 

50 

20.740 

-61.4 

28 

2,5 

20.630 

-57,7 

27 

12.3 

20*585 

-98,0 

29 

5,8 

29 

20*569 

-56.6 

27 

9.3 

20.554 

-56.6 

11,7 

40 

22,135 

-57.9 

29 

,8 

22,042 

-56,2 

27 

11. 0 

21*990 

-58,3 

30 

5,6 

29 

21*969 

-56.8 

27 

10. 0 

30 

21.995 

-58.2 

12,2 

30 

23,967 

-53.5 

16 

,6 

23.876 

-53,5 

26 

12.9 

23*795 

-57,5 

30 

6,1 

29 

23.780 

-57.8 

28 

11.0 

28 

23*785 

-57.1 

13,1 

25 

25,148 

-50.4 

13 

1,5 

25,037 

-51,3 

26 

19.8 

24*947 

-57.3 

30 

6,8 

29 

24.932 

-57.0 

26 

11.1 

28 

24*941 

-56.0 

13,5 

20 

26.610 

-48.0 

11 

2,8 

26,491 

-49.0 

26 

17.7 

26*357 

-57.2 

31 

7,7 

27 

26.357 

-95.4 

27 

14.0 

28 

26*365 

-54.0 

15,1 

15 

28.517 

-45.3 

10 

7,0 

23.383 

-46.1 

25 

24.4 

26.205 

-55.8 

30 

10,5 

24 

28.190 

-91.8 

27 

17.6 

26 

28.231 

-51.1 

20.4 

10 

31.255 

-39.3 

09 

16,9 

31.140 

-42.1 

18 

30.818 

-53.6 

30 

15,1 

17 

30*615 

-48.9 

27 

19.5 

23 

30*886 

-47.0 

29.1 

7 

33.725 

-34.2 

09 

27.7 

11 

33.062 

-50.9 

9 

33*267 

-43.6 

11 

33*300 

-44,6 

5 

5 

35*551 

-40.7 
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8 
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9 
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10 
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31 

10 

3.9 
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4.7 

31 

61 

6.7 

5.1 

18 
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5.0 

-.9 

19 

2.0 

31 

124 

13.5 

9.5 

05 

.4 

6 

24,9 

21.5 

^ 

1000 

31 

28 

02 

2.3 

153 

8.3 

6.0 

17 

.9 

148 

31 

104 

03 

.8 

UC 

24,9 

21.0 

14 

950 

31 

444 

2.0 

-.2    36 

5.6 

978 

9.0 

9,2 

21 

1,0 

574 

31 

539 

15.1 

5.4 

31 

.5 

559 

22.7 

18.2 

U 

900 

31 

879 

-.9 

-2.8    36 

4.7 

1.025 

7.3 

-.8 

22 

1,4 

1*023 

31 

997 

15.3 

•  1.3 

32 

1.4 

1*031 

20.2 

14.7 

11 

650 

311     1,334 

-3.4 

-6.9; 01 

4.6 

1.494 

4.6 

-3,6 

23 

2.5 

1*491 

6,7 

-2,1 

16 

1,9 

31 

1*480 

13.1 

-4.9 

32 

2.6 

1.522 

17.6 

10.2 

11 

BOO 

31       U811 

.5.4 

-13.3101 

3.8 

1,986 

2.2 

•  6,4 

29 

3,3 

1*967 

4,2 

-4,3 

17 

,6 

31 

1*986 

11.0 

.8.8 

31 

3.9 

2*039 

14.9 

6.2 

11 

750 

31       2.315 

•  7.9 

-17.01 02 

2.8 

2.302 

-.6 

-10.8 

27 

4,4 

2*506 

,8 

-6,6 

32 

,2 

31 

2*521 

8.6 

-11.8 

30 

5.3 

2.581 
3*15i 

12.1 

2.1 

11 

700 

31      2>849 

-10.8 

-20.7J36 

2.7 

3.053 

•  3.5 

-15.6 

28 

4,9 

3*060 

•  2.6 

-10,6 

32 

2,7 

31 

3*092 

5.9 

-14.2 

30 

6.1 

9.0 

-2.3 

11 

650 

31      3-413 

-13.9 

-24.8    35 

2.1 

3.632 

•6.6 

-20.1 

29 

5,3 

3*639 

•  6.3 

-14,0 

30 

5,1 

31 

3*694 

2.2 

-16.0 

30 

7.6 

3*764 

5.7 

•  6.9 

10 

600 

31      4*020 

-17.6 

-27.3I32 

1.3 

4,257 

-10,4 

-24.7 

29 

6,8 

4*266 

-10.0 

-19,5 

29 

6,4 

31 

4*337 

•  1.6 

-19.3 

29 

9.2 

4*419 

1,9 

-U.7 

10 

550 

31       4.664 

-21.5 

-32.4129 

2.0 

4.915 

-14,6 

-27.8 

29 

6,2 

4*928 

-14.1 

-24.2 

29 

7,8 

31 

5*015 

.6.4 

-23.5 

29 

10.3 

5.109 

•  2,0 

-16.9 

10 

500 

31       5/J63 

-26.1 

-35.5 

28 

2.2 

5,636 

-19,2 

-31.1 

29 

10,6 

5*648 

-19.1 

-29.3 

28 

6,7 

31 

5*763 

-11.6 

-27.7 

29 

U.7 

5*867 

•  6,5 

-21.9 

08 
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31      6.114 

-31.2 

-40.2 

26 

2.5 

6,409 

-23.9 

-36.2 

30 

13,7 

6.416 

-24.3 

-34,4 

29 

11,4 

31 

6*355 

-17^1 

-33.7 

30 

14.2 
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-11,4 

-26.4 

06 
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31      6.943 

-37.1 

-44.3 

25 

2.7 

7,265 

-29.7 

-40.6 

30 

15,3 

7*273 

-30.4 

-40,5 

29 

13,1 

31 

7*437 

-23.5 

-39.9 

30 

15.6 

7*577* 

-17,1 

-32.4 

03 
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31      7.853 

-43.5 

-46.7 

26 

2.6 

8,204 

-36.3 

-45.7 

30 

17,1 

8*209 

•37.2 

-45,4 

29 

15,5 

31 
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-30,5 

-45.4 

29 

17.3 
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-24,1 

-38.9 

03 
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-50.1 

25 

2.5 

9,257 

-43.3 

31 

16.7 
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-44.4 

28 

17,5 

31 

9*477 

•  36,6 

-51.1 

29 

19.9 

-32,5 

-46,3 

36 
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31    10.054 

-53.8 

2* 

2.6 

10,465 

-50.3 

29 

16.0 

10.463 
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29 

19,9 

31 
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-47,3 

29 
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-42,4 

39 
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31    11.491 

-52.4 

23 

4.8 

11.896 

-56.2 

29 

20.3 
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-55.0 

29 

19,2 

31 

12*156 

-55,1 

29 

24.6 

12*396 

-54,0 

39 
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31  ,  12.356 

-51.4 

23 

6.2 

12.744 

-57.4 

29 

19.6 

12.754 
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28 

19.1 

31 
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•  56,6 

28 

23.9 

13*240 
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34 
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-50.9 

24 

5.7 
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29 

16,4 

13.731 
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31 
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28 

22.0 

14*186 
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35 
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17.0 

31 
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18.9 

29 
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14.9 
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31 

17.780 

•65.7 

28 

9.3 

26 

17.86: 

-71,6 

06 

70 

30    18.338 

-SO. I 

24 

7.2 

18,481 

-59.3 

29 

7,1 

30 

16*496 

-59.8 

27 

8.1 

31 

16. 595 

-63.5 

26 

6.6 

24 

18*657 

-68,1 

08 

60 

30    19.344 

-50.2 

25 

7,3 

30 

19,444' -56,7 

29 

6,2 

29 

19*438 

-59,1 

27 

6.1 

31 

19*547 

-61.2 

26 

3.9 

19*592 

-63,7 

08 

50 

30    20.534;-50.4 

29 

7,3 

30 

20.590' -58,4; 

29 

5,3 

29 

20.603 

-58,6 

26 

6.6 

31 

20.686 

-58.7 

28 

3.4 

20*71« 

-60,2 

08 

40 
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31 
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27 
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27 
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31 
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26 
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25 
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28 
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27 
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29 
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27 
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27 
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31 
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26 
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10 

20 
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29 
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16 
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29 
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23 
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28 
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31 
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26 
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15 
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29 
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12 

26*328 

-52.2 

21 
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27 

8.9 

23 
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•46.9 

26 

13.4 
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•41.7 

10 

10 
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29 

11,7 

15 

30*990 

-47,3 

6 
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7 
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30 
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9 

12 

- 
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SAN   NICOLAS/    CALIF. 

•           SAULT    STE    MARIE/    MICH. 

*                     SHEHYA.    ALASKA 

•                     SHREVEPORT/    LA 

SPOKANE.    WASH. 
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31 
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30 
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31 

135 

31 

68 
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31 
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31 
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950 

30 

546 
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33 
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31 
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3.6 
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31 
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31 
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31 
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31 
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31 
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33 

4.3 

31 
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-4.6 
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31 
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2.9 

31 

1.921 

13.3 
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31 
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31 
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31 
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-17.1 
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31 
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30 
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-14.9 

14.1 

31 
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-20.8 

4.2 

31 
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-6,0 
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31 
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•  9.1 

-13.7 

3,3 
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30 
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31 

3.572 

.7.9 

-17.1 

14.8 

31 

3.464 

•  15.2 

-24.3 

5.9 

31 
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2.0 

-11,2 

6.5 

31 

3.612 

•  8.9 

-16.3 

4.4 
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30 

4.347 

-1.3 

-22.5,31 

9.6 

30 
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-11.4 

-20.4 

15.7 

31 
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•  18.7 

-27.1 

6.3 

30 

4.379 

.1.3 

-15.4 

7.6 

31 

4.234 

■12.0 

-20.7 

30 

9.6 
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30 

5.034 

.5.8 

-26.1    30 

11.1 

30 

4.850 

-15.4 

-24.5 

17.2 

31 

4.706 

-22.9 

-31.6 

7.3 

30 

5.062 

.5.5 

-20.1 

9.2 

31 

4.889 

•16.2 

-25.4 

30 

6.3 

500 

30 

5.773 

-11.0 

-29.6    31 

12.5 

30 

5.566 

-19.7 

-27.5 

18.7 

31 

5.409 

-27.7 

-36.2 

7,9 

30 

5.610 

.9.9 

-25.6 

11.2 

31 

5/606 

-20.9 

-31.2 

30 

6.6 

450 

30 

6.573 

•16.8 

-33.6    31 

13.8 

30!      6/336 

-24.9 

-33.6 

21.5 

31 

6.147 

-32.7 

-41.1 

8.9 

30 

6.611 

-15.0 

-30.1 

14.2 

31 

6.369 

•26.2 

-34.9    31 

7.6 

»00 

30 

7.446 

-23.5 

-38.7    31 
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301      7/189 

-30.3 

-37.9 

25.1 

31 

6.977 

-38.3 

-43.8 

8.3 

30 

7/496 

•21.4 

-34.5 

15.9 

31 

7/219 

-32.1 

-40.6 

32 

9.0 

350 

30 

8.408    -31.0 

-45.5    30 

17.4 

30 

8.126 

-36.8 

-41.4 

27.4 

30 

7.889 

-44,2 

8.9 

30 

6.466 

•  26.5 

-40.0 

19.0 

31 

6/148 

•  38.6 

-45.2 

32 

10.0 

300 

30 

9/483 

-39.2 

-52.8    30 

19.3 

30 

9.176 

-43.9 

-45.2 

29.9 

30 

6.909 

-50,1 

11. 8 

30 

9.991 

•  36.6 

-47.2 

22.4 

31 

9.191 

•  45.4 

32 

13.0 
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30 

10/708 

-48.2 

-60.2129 

20.8 

30 

10.380 

-50.9 

32.9 

30 

10.093 

-52,2 

14.8 

30 

10/790 

•49.9 

29.0 

31 

10/390 

-91.9 

32 

15.6 
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30 

12/150 

-55.7 

-66.7; 29 

22.7 

30 

11.813 

-56.2 

33.8 

30 

11.538 

-51,6 

17.5 

30 

12.244 

•  95.4 

28.4 

31 

11/819 

•96.3 

31 

16.7 
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30 

12/994 

-59.1 

-68.7    29 

22.1 

30 

12.660 

-56.6 

31.7 

30 

12.409 

•  51,2 

17.6 

30 

13.087 

•99.8 

27.6 

31 

12/666 

-96.9 

30 

19.2 

150 

30 

13/953 

-62.4 

29 

21.2 

30!  13/638 

-96.6 

30.0 

28 

13/401 

•50,9 

16.3 

28 

14/043 

•64.7 

26.5 

31 

13/646 

-96.9 

30 

13.6 

125 

30 

15/069 

-65.7 

28 

18.3 

30    14/791 

-57.9 

25.7 

27 

14.594 

-50.6 

14.8 

28 

15/143 

-69.9 

22.1 

31 

14/801 

-96.9 

30 

13.4 

100 

30     16/418 

-67.3 

29 

13.7 

30|  16.195 

-58.3 

22.3 

26 

16/049 

-50.4 

12.7 

28 

16.464 

•71.4 

17.4 

29 

16/219 

•57.2 

30 

10.9 

80 

30' 17/770 

-65.1 

28 

9.0 

30!  17.600 

-57.9 

18.2 

26 

17/505 

-50.2 

12.6 

26 

17.796 

-67.3 

10.9 

29 

17/631 

•57.0 

30 

6.9 

70 

30     18/588    -63.3 

29 

5.3 

30;  18.442 

.57.7 

17.1 

26 

18/378 

-50.0 

10.7 

28 

18.609 

•69.1 

9.5 

29 

18/477 

-56.9 

29 

7.6 

60 

30     19/542-60.4 

27 

4.0 

30    19.415 

-57.6 

15.0 

26 

19.385 

-49.9 

9.8 

28 

19.949 

-62.7 

3.8 

29 

19/452 

•57.3 

30 

7.2 

50 

30    20/684    -58.4 

27 

3.1 

30    20.966 

-57.5 

14.8 

26 

20.679 

-49.5 

26 

8.9 

28 

20.681 

•99.9 

1.2 

29 

20/604 

-57.5 

30 

6.2 

40 

30'22/095 

-56.3 

29 

2.5 

30'  21.975 

-97.5 

14.4 

26 

22.043 

-49.1 

26 

8.0 

27 

22.081 

-96.9 

.7 

29 

22/014 

-97.3 

30 

6.1 

30 

30    23/934 

•  53.5 

26 

3.6 

30,  23.799 

-69.8 

19.5 

26 

23.930 

•49.2 

27 

6.6 

27 

23.916 

-93.2 

2.5 

27 

23/838 

•56.5 

30 

6.1 

25 

30 

25/111 

•52.0 

27 

4.1 

30!  24/962 

-54.6 

15.7 

25 

25.126 

•49.2 

27 

6.2 

26 

25.097 

•51.2 

3.0 

26 

24/995 

-56.4 

29 

7.5 

20 

28 

26.565 

-49.3 

26 

6.9 

29 

26.392 

•  53.0 

19.3 

24 

26.590 

-49,1 

28 

5.7 

25 

26.559 

•48.5 

3.6 

24 

26/425 

-59.4 

30 

8.6 

15 

27 

26/465 

-46.2 

27 

13.7 

27 

28/252 

-49.6 

25.5 

23 

28.474 

-49,4 

29 

5.2 

24 

28/476 

-44.4 

7.4 

24 

26/267 

-93.6 

29 

9.2 

10 

26 

31/133 

-42.5 

27 

18.6 

22 

30/931 

.45.0 

35.5 

19 

31.139 

-47,6 

29 

5.5 

23 

31.214 

-40,2 

10.3 

14 

30.990 

•49.9 

7 

23 

33/601 

-39.3 

26 

24.9 

13 

33.334 

-40.6 

18 

33.510 

•45,7 

29 

6.4 

IS 

33.654 

•36.1 

17.6 

9 

12 

35/979 

•  35.6 

29 

28.2 

12 

36.761 

•43,4 

15 
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-31,6 

28.2 

« 

37.498 

•37,6 

_ 

6 

37.561 

•30,6 
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I. 
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• 
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1008    N8 

1013    MB 

986    HB 

♦                             1011    HB 

922    MB 

SURFACE 

31 

10 

26.3 

23.8 

12 

1.4 

31 

8 

22.1 

20.6 

'07 

3.0 

31 

268 

6.1 

5.3 

17 

.5 

31 

26.6 

24.5 

29 

.2 

31 

789 

13.0 

1.7 

16 

2.9 

1000 

31 

82 

26.0 

23.4 

11 

1.9 

31 

123 

22.4 

20,1 

4.1 

31 

151 

31 

27.7 

22.4 

27 

.3 

31 

96 

950 

530 

23.4 

21.1 

11 

2.8 

31 

573 

20,6 

16,9 

6.5 

31 

577 

9.3 

2.2 

18 

31 

949 

23.6 

19.0 

23 

.5 

31 

933 

900 

1.007 

20.7 

17.7 

11 

3.1 

31 

1.037 

18,0 

14,0 

5.7 

31 

1.024 

8.7 

-.2 

23 

31 

1.022 

20.8 

19.0 

16 

.7 

31 

992 

17.2 

2.7 

2.9 

850 

1.501 

18.0 

14,3 

12 

3.2 

31 

1.529 

15,3 

11.3 

4.5 

31 

1.496 

7.3 

•2,7 

25 

31 

18.2 

11.4 

13 

1.0 

31 

1/479 

15.1 

,6 

2.7 

800 

2.019 

15.1 

10,8 

13 

2.8 

31 

2.038 

13,3 

6.2 

3.3 

31 

1.999 

5.5 

•4.8 

26 

31 

2.034 

15.6 

6.1 

11 

1.3 

31 

1/989 

11.6 

•1,7 

4.6 

750 

2.566 

12.5 

6.7 

14 

2.4 

31 

2.583 

10,7 

.6 

2.7 

31 

2.919 

3,3 

-8.7 

26 

31 

2.577 

12.6 

4.6 

10 

2.3 

31 

2.522 

8.3 

•5,9 

7.2 

701) 

3.142 

9.8 

1.2 

14 

2.6 

31 

3.153 

6,3 

•4.0 

2.1 

31 

3.076 

,7 

-11.7 

26 

31 

3.  197 

9.8 

-.4 

10 

3.4 

31 

3.093 

5.3 

-11,3 

8.5 

650 

3.751 

6.4 

•3.3 

12 

2.2 

31 

3.760 

9.1 

•  6.3 

1.9 

31 

3.667 

•  1,9 

-14.4 

26 

31 

3.766 

6.5 

-4.5 

10 

4.0 

31 

3.688 

1.7 

-14.8 

9.0 

600 

4.408 

2.7 

-7.5 

11 

2.2 

31 

4.412 

1.4 

-13.6 

.9 

31 

4/304 

•  5.6 

-18,2 

26 

31 

4.422 

2.5 

.8.2 

10 

4.5 

31 

4.336 

•  2,1 

-19.2 

11.0 

550 

5/105 

•  1.2 

-11.0 

09 

2.2 

31 

5.104 

.2,3 

-17,6 

24 

1.7 

31 

4/971 

•  9.9 

-22,9 

29 

31 

5.  115 

•  1.2 

-12.8 

10 

5.0 

31 

5.015 

•  6.4 

-23.1 

12.7 

500 

5.863 

.!.2 

-17.3 

08 

2.3 

31 

5.858 

.6,7 

-22.8 

2.8 

31 

5/712 

•  14.4 

-27,61 25 

31 

5.877 

•  6.2 

-17,9 

10 

5.1 

31 

5.761 

-11.5 

-27.8 

14.1 

k50 

6.684 

.9.9 

-23.8 

08 

2,4 

31 

6.671 

-11.9 

-27.6 

3.6 

31 

6/4961 -19.6 

-33.7 

25 

31 

6.691 

•  9.8 

-23,7 

09 

5.7 

31 

6.992 

•17,0 

-33.1 

15.5 

*00 

7.585 

•15.6 

-29.7 

08 

2,7 

31 

7/566 

•16,0 

-33.1 

4.9 

31 

7/3691 -26.9 

-39.2 

25 

311     7/599 

•15.3 

-29,8 

09 

5.5 

31 

7.439 

•23,2 

-36.9 

16.5 

350 

8.578 

-22.5 

-36.6 

09 

2.1 

31 

6/550 

-25,2 

-38,3 

6.3 

31 

6/323    -32.6 

-45,2 

25 

31 

8.595 

-22.1 

-36,4 

09 

5.1 

31 

8/399 

•30,2 

-44.4 

20.8 

300 

9/691 

-31.0 

-43.7 

09 

2.0 

31 

9/651 

-33.5 

-44.6 

9.3 

31 

9/390' -40.9 

-50,6 

29 

31 

9.711 

•30.4 

-44,0 

08 

6.3 

31 

9/477 

•38.4 

-50.3 

22.2 

250 

10.956 

-41.2 

09 

2.9 

31 

10.904 

-43.3 

12.7 

31 

10.6071  -49.4 

29 

31 

10.980 

-40.7 

-52,3 

OS 

6.5 

31 

10/706 

•47.2 

23,3 

200 

12.431 

-53.6 

10 

3.0 

31 

12.369 

•54.4 

14.9 

31 

12.043    -57.0 

29 

31 

12.460 

-53.0 

07 

8.0 

31 

12/156 

•54.9 

23.0 

175 

13.274 

-60.7 

11 

3.0 

31 

13.213 

•60.6 

15.3 

31 

12/685| -58.6 

26 

31 

13.307 

•60.0 

07 

8.1 

31 

13/002 

-56.3 

24.3 

150 

14.217 

-68.1 

OS 

3.8 

31 

14.158 

-66,7 

15.3 

31 

13/649! -61.0 

26 

31 

14.253 

•67.6 

07 

7.3 

31 

13/963 

-62,0 

23.3 

125 

15.293 

-75.0 

08 

9.4 

31 

15.245 

-72.1 

12,7 

31 

14/9761 -63.2 

26 

31 

16.330 

•75.0 

07 

7.6 

31 

15/080 

•65,6 

19.7 

100 

16.574 

-78.6 

08 

6.0 

31 

16.944 

-75.1 

28 

6.9 

31 

16/346    -63.9 

26 

31 

16.611 

•77,2 

08 

6.8 

31 

16/427 

•67,8 

15.5 

80 

17.860 

-73.0 

09 

9.7 

31 

17.650 

•70.7 

33 

1.0 

28 

17/724 

-62.4 

26 

31 

17.911 

•71,4 

07 

1.3 

31 

17.774 

-66,8 

12.1 

70 

18.652 

-68.5 

08 

9.8 

31 

16.647 

-67.6 

07 

2.2 

28 

18/551 

•61.1 

26 

31 

18.706 

•66,3 

27 

.5 

31 

18.990 

•63.4 

8.8 

60 

19.588 

-64.9 

09 

6.3 

31 

19/583 

•64.1 

08 

2.5 

28 

19.511 

•99,5 

26 

31 

19.639 

•65,0 

26 

1.1 

31 

19.944 

•  60.6 

5.2 

50 

20.712 

-61.1 

08 

6.4 

31 

20.709 

•60.2 

08 

2.1 

23 

20.654 

•58.9 

26 

31 

20.759 

-61,2 

27 

1.7 

31 

20.682 

•59.0 

3.2 

kO 

22.108 

-57.4 

09 

8.1 

30 

22.115 

•56.4 

06 

2.0 

26 

22.056 

•57.6 

27 

31 

22.161 

•  56,5 

23 

.7 

31 

22.089 

•56.9 

1.7 

30 

23.948 

-J2.4 

10 

9.0 

27 

23/954 

•52.8 

08 

3.8 

23 

23/878 

•  55.5 

28 

31 

24.001 

-52,8 

09 

2.2 

31 

23.922 

-54.0 

2.6 

25 

25.127 

-50.7 

09 

9.6 

26 

25.135 

-49.7 

09 

4.7 

23 

25/044 

•53.6 

27 

ii!o 

31 

26.183 

-90,6 

10 

2.1 

30 

25.098 

•52.5 

3.3 

20 

26.591 

-47.9 

09 

10.6 

23 

26.613 

-46.6 

10 

4.7 

20 

26/489 

-50.9 

27 

13.3 

29 

26.651 

•47,7 

10 

4.8 

29 

26.552 

•50.2 

5.3 

15 

28.508 

-44.5 

09 

14.6 

20 

28.532 

•42.7 

09 

3.9 

20 

28/372 

•47.5 

26 

16.2 

27 

28.570 

-44,3 

10 

8.4 

28 

28.442 

•47.1 

10.1 

10 

10 

31.261 

-38.1 

19 

31.292 

•37.6 

10 

1.6 

17 

31/103 

•42.4 

26 

23.9 

26 

31.320 

-36,7 

09 

19.8 

20 

31.147 

•43.6 

14.6 

7 

7 

33/785 

•  35.1 

5 
J 

33.954 

•37.6 

13 

33.768 

•  33.6 

10 

33.554 

•37,6 

•           VANDENBERC   AF8/    CAL 

IF. 

VICTORIA.    TEXAS 

•               WAKE     IS,/     PACIFIC 

AREA 

•             WALLOPS 

IS./    VA. 

NASA 

WASHI 

Mtm    DULLES    IN 

T.     AP 

1002   HB 

1010    MB 

1014    HB 

10 

20    MB 

1011    HB 

SURFACE 

31           100      11. 1 

7.9|o* 

1.0 

31 

33 

18.9 

16.3 

04 

2,4 

31 

9 

27.9 

24.5 

09 

5.6 

31 

3 

12.6 

10,5 

TJ 

31 

85 

6.4 

4.2 

,8 

1000 

31           119 

D2 

1.4 

31 

121 

19.3 

16.9 

06 

3,6 

31 

124 

26.6 

22.8 

09 

6.9 

31 

168 

13.6 

9.0 

31 

178 

9.1 

5.6 

1,9 

950 

31           356      15.3 

3.3 

01 

4.3 

31 

960 

18.7 

15.2 

9.0 

31 

979 

23.0 

20.8 

09 

7.2 

31 

998 

11.6 

4,3 

31 

610 

10.8 

2.4 

2,9 

900 

31'     KOU       14.2 

•  1.5 

3.9 

31 

1/028 

17.0 

11.4 

4.7 

31 

1.047 

20.2 

16.7 

10 

6.9 

31 

1/091 

9.9 

-.2 

31 

1.056 

8.6 

-1.1 

3,7 

850 

31       1/492       12.3 

-4.3 

3.6 

31;     1/515 

15.2 

6.9 

3.8 

31 

1.940 

17.5 

12.8 

10 

6.7 

31 

1.925 

8.6 

•2.9 

31 

1.927 

6.9 

•3.5 

4.4 

800 

31       1/998       10.0 

-7.9 

4.8 

3ll     2.028 

12.9 

3.2 

3.0 

31 

2.097 

14.9 

8.2 

10 

6.9 

31 

2.026 

7.4 

•6.2 

31 

2/026 

6.3 

-6.5 

9,6 

750 

31       2/534         8.0 

-10.6 

6.2 

31'     2.564 

10.2 

•1.9 

3.0 

31 

2.601 

12.3 

3.4 

09 

6.6 

31 

2.955 

9.4 

•  8.2 

31 

2/999 

4.3 

-12.2 

6,9 

700 

31       3.099         5.3 

-13,1 

7.0 

3ll     3/140 

7.4 

-6.9 

3.7 

31 

3/178 

9.4 

•2.4 

09 

6.2 

31 

3.118 

2.9 

-11.9 

sio 

31 

3.112 

1.8 

-16.5 

8,1 

650 

31       3/697         2.1 

-16.0 

8.6 

31'     3/745 

4.0 

-11.0 

9.0 

31 

3.789 

6.1 

-7.1 

09 

6.1 

31 

3.713 

.3 

-15.9 

31 

3/708 

•  .7 

-19.9 

9,7 

600 

31  .    4/3431    •1.6 

-19.9 

10.7 

31 

4/393 

,0 

-15.6 

7,0 

31 

4.441 

2.6 

-12.3 

09 

6.3 

31 

4.354 

.2.8 

-20.6 

31 

4/344 

.3.6 

-22.6 

11,9 

550 

31  '    5/021      .6.3 

-23.2 

10.9 

31 

5/079 

•  3,8 

-22.6 

7.6 

31 

6.134 

•  1,3 

-16.1 

09 

6.7 

31 

5.035 

.6.7 

-24.2 

31 

5/025 

.7.6 

-25.9|27 

14,2 

500 

31 1    5/768-11.4 

-27.3 

11.8 

31 

5/831 

.8.6 

-27.6 

8.4 

31 

6.894 

.5.9 

-23,2 

09 

6.6 

31 

5.777 

•11.3 

-27.5 

31 

5.763 

-12.0 

-29.7, 27 

16.3 

<,50 

31      6/S60   -17.0 

-32.4    31 

14.0 

31 

6/636 

•13.6 

-32.0 

10. 1 

31 

6.704 

•11.1 

-27.5 

09 

6.4 

31 

6.571 

•  17.0 

-31,4 

31      6/597 

•17.6 

-34.21 27 

16.7 

too 

31       7/4411-23.4 

-36.7131 

15.3 

31 

7/926 

-19.9 

-36.1 

12.5 

31 

7.607 

•17.1 

-33.9 

08 

6.3 

31 

7.491 

-23.3 

-37,1 

31       7/432 

-24.1 

-39.6' 27 

20.3 

350 

31       8/403-31.1 

-43.1I3I 

15.9 

31 

8/903 

-26.9 

-40.9 

19.1 

31 

8.594 

•24.2 

-39.9 

08 

6.7 

30 

6.417 

-30.2 

-43.4 

31      8/393 

-31.2 

-46.21 27 

22.9 

300 

31      9/477:-39.4 

-50.0|31 

18.0 

31 

9/596 

-35.2 

-48.3 

18.7 

31 

9.700 

•32.3 

-46.3 

06 

6.2 

30 

9.499 

•36.9 

-48.1 

31 

9.468 

-39.3 

-49.6i27 

29.4 

250 

31    10/701-48.5 

'30 

19.9 

31    10.842 

-44.4 

21.2 

31 

10.959 

•42.3 

09 

6.9 

30 

10.724 

•47.3 

31 

10.693 

-48.1 

26.2 

200 

31    12/143-56.3 

l30 

21.9 

3ll 12/304 

-54.7 

23.8 

31 

12.430 

•53,8 

04 

7,1 

30 

12.172 

-95.4 

31 

12.140 

•55.3 

32.7 

175 

31    12/9851-59.2 

3° 

22,2 

31    13/147 

•60.1 

23.7 

31 

13.276 

-59,9 

04 

7,8 

30 

13.017 

-99.1 

31 

12.986 

•98.6 

32.3 

150 

31    13/944;-62.2 

29 

21,9 

31i  14/096 

-69.6 

21.4 

31 

14.224 

•66,4 

04 

6.6 

30 

13/975 

-62.8 

31 

13.947 

•61,6 

28.2 

125 

30    15/061    -65.1 

j28 

20.0 

31; 15/188 

-71.2 

16.6 

30 

15.310 

•73.0 

06 

7.1 

29 

15/086 

-65.7 

30 

15.075 

•64,2 

22.6 

100 

30:i6/414|.66.e 

29 

14.4 

31^  16/498 

-73.3 

12.0 

29 

16/602 

-77.9 

07 

7.8 

29 

16/438 

•66.4 

30 

16.439 

•69.2 

18.1 

80 

29    17/770    -65.2 

29 

10.2 

30, 17/811 

-70.0 

4.6 

28 

17/892 

-76.0 

07 

6.3 

29 

17.794 

•64,2 

30 

17.801 

•63.4 

12.7 

70 

28    18/590-63.5 

29 

7.6 

28     18/612 

-66.9 

1.8 

26 

18/656 

-71.4 

08 

7.1 

28 

18.620 

-62.9 

29 

18.623 

-61.9 

12.7 

60 

28    19/542    -61.2 

29 

9.9 

28     19/552 

-63.0 

1.8 

24 

19.582    -65.7 

09 

7,2 

28 

19.975 

-60.6 

29 

19.982 

-60.1 

10.4 

50 

28    20/680    -59.1 

4.4 

28    20/682 

-99.6 

1.4 

24 

20/702    -61.3 

09 

7,0 

28 

20/713 

-99.0 

28 

20.719 

•96.9 

7.6 

40 

27    22/082    -57.4 

3.9 

28    22/084 

-97.2 

1.8 

24 

22/098    •57.9 

08 

6.0 

28 

22/121 

-56.2 

28122.125 

•56.2 

6.0 

30 

26    23/906    -54.9 

4.3 

281 23.918 

-53.3 

1.7 

21 

23/928    -53.9 

09 

9.2 

28 

23.962 

-52.6 

2723. 961 

-53.1 

:  27 

9,1 

25 

25    25/079   -53.3 

4.9 

27    25.098 

-51.2 

1.9 

21 

25/106 

-51.1 

09 

9.9 

27 

25.145 

-50.0 

26    26.146 

-50.3!              126 

10,3 

20 

24    26/520    -51.1 

6.7 

27l 26.958 

-47.9 

1.4 

19 

26/568 

•48.9 

08 

9.9 

25 

26.604 

-47.6 

26    26.614 

-47.21              126 

14,2 

15 

20    28/428    -47.9 

9.9 

25    28.475 

-44.0 

1.4 

17 

26/472 

-44.8 

09 

11.3 

22 

28/515 

•45.9 

11.3 

26| 28.930 

•44.4 

26 

19,9 

10 

20;31/12J|-44.1 

16.3 

22 

31.231 

-38.8 

23 

3.3 

13 

31.208 

•39.8 

09 

14.2 

15 

31/249 

•42.8 

13.0 

25 

31.262 

•41.3 

26 

20,8 

7 

14 

33/59J 

1 

-40.4 

u.* 

11 

33.713 

.33.7 

9 

33.692 

•39.7 

6 

33.967 

•40.0 

13 

33.670 

•38.9 

ote  at  vod  of   table 
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1 

J 

<s 
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SURFACE 

31 

44 

16.9 

15.6 

03 

2.7 

1/312 

..6 

.4.3 

19 

.4 

1/487 

9.4 

-3.3 

23 

.8 

12 

2.6 

-.2 

09 

2.6 

31 

14 

28.8 

24.9 

20 

1000 

31 

142 

17.4 

15.4 

04 

4.S 

181 

134 

99 

10 

3.8 

31 

89 

27.6 

23.1 

21 

950 

31 

581 

18.1 

15.0 

08 

6.7 

S99 

560 

916 

7.2 

.1.3 

12 

6.7 

31 

931 

23.7 

19.1 

22 

900 

31 

1*045 

16.2 

11.4 

11 

4.3 

1/043 

1/012 

961 

4.3 

.3.6 

13 

7.2 

31 

1/010 

20.7 

15.0 

21 

850 

31 

U530 

13.9 

7.2 

13 

2.6 

1/501 

9.2 

.2.1 

02 

1/487 

17 

.2 

1/424 

1.3 

.6.0 

14 

8.2 

31 

1/504 

16.1 

11.31  19 

aoo 

31 

2'040 

11.5 

3.6  17 

1.7 

1/996 

3,6 

32 

1.2 

1/987 

7.9 

-2.2 

23 

2.2 

1/910 

.1.9 

-9.1 

14 

8.6 

31 

2/021 

15.6 

7.6 

19 

750 

31 

2*579 

9.1 

-2.01 22 

1.0 

2/517 

.4 

30 

2.6 

2/914 

4.8 

-5.5 

23 

3.9 

2/420 

.4.3 

-12.4 

15 

6.4 

31 

2/569 

12.9 

4.1 

13 

700 

31 

3.147 

6.8 

-7.8  2! 

2.1 

3/066 

.2.6 

-12.5 

29 

4.4 

3/077 

1,3 

-9.8 

25 

9.7 

31 

2/963 

.7.2 

-16.2 

16 

6.2 

31 

3/144 

9.8 

.3 

13 

450 

31 

3/747 

4.0 

.9.6 

25 

2.9 

3/649 

.5.7 

-17.8 

29 

6,2 

3/666 

.1,7 

-14.8 

25 

8.0 

31 

3/939 

-10.2 

-19.3 

17 

8.7 

31 

3/757 

6.4 

.3.7 

12 

600 

31 

4*400 

.4 

-12.3 

29 

4.5 

4/277 

.9.0 

-21 .6 

29 

6,1 

4/304 

.5.3 

-16.7 

25 

11.0 

31 

4/190 

.13.6 

-23.8 

16 

9.6 

31 

4/410 

2.8 

•  6.5 

12 

550 

31 

5/085 

.3.4 

-18.7 

29 

6,2 

4/937 

-13.1 

-25.9 

29 

9.0 

4/980 

.9.0 

-23.3 

26 

13.0 

4/799 

-16.2 

-27.6 

16 

9.3 

31 

5/106 

.1.0 

-13.5 

11 

500 

31 

5/840 

.7.5 

-24.2 

26 

7.2 

5/665 

-17.9 

-31.1 

29 

11.4 

5/719 

-13.4 

-26.2 

26 

16.0 

5/912 

-23.0 

-32.3 

17 

9.9 

31 

5/865 

.5.4 

-16.2 

11 

«50 

31 

6/646 

-13.0 

-29.6 

26 

8.5 

6/440 

.23.2 

-35.2 

30 

13.7 

6/906 

-16.9 

-31.1 

27 

16.6 

6/267 

-26.6 

-37.7 

17 

10.0 

31 

6/682 

-10.2 

-23,6 

10 

<|00 

31 

7/539 

-19.3 

-34.8 

27 

11.3 

7/297 

-29,4 

-41.1 

30 

15.1 

7/378 

-25.3 

-36.3 

27 

20.7 

7/109 

-34.6 

-42.2 

16 

11.7 

31 

7/564 

-15.6 

-30.4 

09 

350 

31 

8/518 

-26.3 

-40.0 

27 

14.6 

8/236 

-36.2 

-46.8 

31 

20.1 

8/333 

-32.4 

-42.9 

27 

22,0 

8/028 

.41.9 

-45.6 

16 

12.8 

31 

6/578 

-22.4 

-37.2 

10 

300 

31 

9/613 

-34.5 

-47.7 

27 

17.4 

9/290 

-43.2 

-51.0 

31 

22.1 

9/403 

-40.3 

-46.9 

27 

24,4 

9/058 

-46.3 

18 

11.9 

31 

9/691 

.30.6 

-44.5 

06 

250 

31 

10/863 

-43.8 

27 

19.8 

10/499 

-49.8 

31 

24.3 

10/624 

-48.6 

27 

29.2 

10/243 

-93.3 

19 

11.9 

31 

10/996 

-40.8 

-52.3 

06 

200 

31 

12/326 

-54.4 

27 

23.8 

U/936 

-55,9 

30 

24.7 

12/069 

-55.0 

27 

29.6 

11/666 

-55.3 

20 

9.1 

31 

12/437 

-53.1 

06 

175 

31 

13/170 

-60.1 

27 

24.1 

12/784 

-56.8 

30 

23.7 

12/917 

-58.0 

27 

29.7 

12/523 

-93.9 

20 

7.4 

31 

13/283 

■60.1 

06 

150 

30 

14/121 

-65.9 

27 

23.0 

13/756 

-58.5 

30 

21.3 

13/881 

-61.0 

27 

24.1 

13/512 

-94.0 

22 

7.0 

31 

14/228 

-67,9 

06 

125 

30 

15/214 

-70.6 

27 

18.8 

14/897 

-60.2 

29 

18.2 

15/006 

-63.9 

26 

21.0 

14/681 

-54.3 

23 

6.2 

30 

15/303 

•74.9 

08 

100 

30 

16/527 

-72.6 

27 

11.6 

16/28! 

.61.1 

29 

14.2 

30 

16/364 

-65.4 

26 

16.4 

16/109 

-54.3 

24 

6.5 

30 

16/584 

•77.9 

09 

80 

30 

17/847 

-69.1 

29 

5.2 

17/672 

-60.9 

26 

9.7 

30 

17/725 

-63.7 

26 

11.1 

17/540 

-54.1 

27 

6.5 

29 

17/669 

•73.0 

09 

70 

29 

18/646 

-66.5 

30 

2.0 

18/906 

.59.7 

28 

7,6 

30 

18/546 

-62.8 

26 

8.6 

18/396 

-54.4 

27 

7.6 

29 

16/660 

•  68.8 

07 

60 

29 

19/566 

-63.3 

03 

19/469 

•59.4 

28 

6,7 

30 

19/500 

-60.6 

26 

6,5 

19/384 

-54.2 

26 

7,1 

29 

19/590 

•65.2 

07 

50 

28 

20/720 

-59.6 

39 

l.'l 

20/617 

.58.4 

27 

5,2 

30 

20/640 

-59.1 

27 

9.1 

20/550 

-59.4 

26 

7,9 

29 

20/711 

-61.1 

07 

<.o 

28 

22/126 

-56.5 

36 

22/023 

-57.5 

27 

5,4 

30 

22/044 

-57.6 

26 

9.0 

21/962 

-99.6 

30 

9.4 

29 

22/109 

-57.9 

09 

30 

27 

23.971 

-52.2 

02 

23/830 

-96.2 

27 

7,6 

26 

23/869 

.59.2 

26 

6.6 

23/762 

-96.7 

30 

11.6 

26 

23/941 

•53.5 

10 

25 

27 

25/159 

-49.0 

11 

24/992 

-55.3 

27 

9,1 

25 

25/036 

-93.3 

26 

7.9 

24/936 

-57.2 

31 

12.7 

27 

25/124 

•50.5 

09 

20 

2<. 

26/628 

-46.9 

17 

26/429 

-53.6 

27 

9,7 

23 

26/472 

-51.3 

26 

10. 1 

26/336 

-57.7 

31 

15.0 

27 

26/591 

•47.4 

10 

15 

21 

28/531 

-43.7 

26 

3)7 

18 

28/277 

-91.3 

27 

13.0 

12 

28/331 

.48.7 

28/159 

-57.9 

32 

17.9 

26 

26/503 

•44,7 

10 

10)9 

10 

17 

31/306 

-38.8 

28 

9.6 

16 

30/699 

•56.1 

32 

22.8 

24 

31/291 

•36,9 

09 

17.2 

7 

7 

33/765 

-37.2 

6 

32/826 

•  98.9 

17 

33/727 

•34.0 

YUCCA  fLAT,  NEV 



VUHA 

>  ARIZ. 

880  HB 

9 

94  HB 

SURFACE 

31 

1/198 

4.5 

-2.7 

3* 

1.1 

23 

131 

16.1 

1.9 

36 

.6 

1000 

140 

23 

83 

950 

564 

23 

926 

21.1 

3.9 

33 

900 

1/016 

23 

990 

16.6 

.7 

31 

850 

1/488 

10.6 

.3,1 

01 

3.8 

23 

1/477 

19.3 

.2.3 

26 

800 

1/991 

-5.2 

02 

2.3 

23 

1/988 

12.2 

-6.9 

27 

750 

2/519 

-8.1 

1.3 

23 

2/922 

9.6 

-9.6 

29 

700 

3/078 

-12.9 

3.3 

23 

3/094 

6.3 

-12.6 

29 

650 

3/668 

.1.9 

-16.1 

5.4 

23 

3/694 

2.9 

-15.6 

29 

600 

4/304 

.5.9 

-19.5 

7.9 

23 

4/341 

.1.3 

-19.0 

29 

550 

4/977 

-10.0 

-24.5 

30 

10.4 

23 

5/021 

.6.2 

-22.7 

30 

500 

5/710 

-14.7 

-29.3 

30 

12.6 

23 

5/767 

.11.6 

-27.3 

29 

iiSO 

6/495 

-19.8 

-32.9 

30 

17.8 

23 

6/996 

-17.9 

-32.5 

29 

«00 

7/365 

-25.9 

-37.9 

30 

19.1 

23 

7/437 

.24.4 

.37.7 

29 

350 

6/318 

-33.0 

-43.4 

22.3 

23 

8/396 

-31.3 

-43.5 

29 

300 

9/385 

-40.4 

-47.6 

24.3 

22 

9/470 

-39.3 

-49.6 

29 

250 

10/605 

-48.6 

27.3 

20 

10/694 

-47.7 

29 

200 

30 

12/052 

-55.2 

30.0 

19 

12/143 

-99.2 

26 

175 

30 

12/900 

-57.2 

29.1 

9 

12/983 

-57,7 

150 

30 

13/869 

-59.6 

25.9 

6 

13/943 

.62.0 

125 

30 

15/003 

-62.2 

21.5 

100 

29 

16/376 

-63(3 

15.5 

80 

17/748 

-62.5 

9.7 

70 

13/573 

-61.5 

6.7 

60 

19/533 

-59.3 

5.1 

JO 

20/674 

-58.3 

3.3 

40 

22/082 

-57.3 

4.4 

30 

23/912 

-54.8 

4.0 

25 

25/067 

-53. 1 

4.3 

20 

22 

26/536 

-51.5 

27 

4.4 

19 

14 

28/421 

-49.0 

26 

6,8 

Note:  All  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usuylly  the  same  as  for  height,  it  ia  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40*'C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.  e.,  elevation  angles  less  than 
6*  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  values  are  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  and  dew  point  In  degrees 
Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

*  Rawinsondes  at  this  stationwere  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawin- 
sondes were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

+     Observations  for  these  stations  are  scheduled  at  0000  G.  C.  T. 

t  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 


Tabulated  In  langleya  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


OCTOBER  1969 


Oct. 

1 

3 

4 

5 

6 

7 

8 

9- 

10- 

12 

13 

14 

15 

16 

17 

18 

20 

23 

24 

25 

28 

29- 

30 

31 

Aver- 
ages 


Oct. 

5 

6 

9- 

10 

15 

16 

18 

26 

29 

30 

Aver- 
ages 


Oct. 

2 lHSO.85  |HS0.95  |HS1.03  IhSI.22 


8 

14 

16 

17 

20 

21 

27 

Aver- 
ages 


0.82 

.89 

.97 

1.01 

.96 

.90 

.89 

.92 

.94 

1.02 

1.03 


.97 
.93 


0.89 
.82 
.89 


.92 

.90 
.97 
.94 
.88 


Sua'b  xanith  distance 


75.r         70.r 


60.0* 


P.M. 


60.0* 


75.7'        78.r 


ALBUQUERQUE,  N.  MEX. 


1.05 
1.12 
1.01 


1.00 
1.07 


1.05 
1.05 


1.05 
1.19 
1.09 
1.19 
1.22 
1.18 


1.13 
1.20 


1.22 
1.18 


1.29 
1.26 
1.32 
1.37 
1.31 
1.24 
1.24 
1.35 


1.33 
1.28 


1.40 
1.41 


1.30     1.41     1.29 


1.28 
1.34 


1.26 
1.24 


1.13 
1.20 


.94 

1.04 


1.24 
1.20 
1.21 


1.00 
1.08 


.80 
1.07 
1.07 
1.08 


BLUE  HILL  OBS.,  MASS. 


0.99 
.94 
.98 

1.06 
.99 


1.16 
1.05 
1.12 
1.16 
1.15 
1.05 
1.05 
1.08 
1.05 


1.23 
1.22 
1.23 
1.28 

1.22 
1.20 
1.21 
1.18 


1.27 
1.27 
1.30 
1.30 
1.33 
1.33 
1.28 
1.20 
1.20 
1.23 


1.23 
1.22 
1.08 
1.23 
1.07 


0.93 

.99 
1.05 

.98 
1.10 
1.04 
1.04 

.91 
1.08 

.98 


0.84 
.84 
.94 
.89 


.88 
.76 
.98 
.86 


OMARA,    NEBR, 


1.15 
1.13 
1.11 
1.15 
1.11 
1.15 
1.07 
1.16 


1.27 

1.23 

1.24 
1.28 
1.20 
1.31 


HS1.34 
HJ11.02 


1.33 
1.23 
1.36 


1.91 


HSl.ll 

HS1.16 

1.18 


1.30 

1.25 

HS1.34 


HS0.82 
HS  .86 


1.01 
HS1.06 


0.89 
.95 


.97 
.97 


.75 
.84 
.81 


.79 
.62 


HS0.72 
HS  .78 


.93 

.84 
HS  .96 


Sun'i  i«iith  distance 


7e.r      75.7'       7o.r      eo.o* 


60.0*         70.r         75.r 


MADISON,    WIS. 


Oct. 

4 IGrH.28  lHIO.35 


14 

17 

23 

28 

Aver- 
ages 


Oct. 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Aver- 
ages 


S  1.03 
S  1.04 
S  1.06 
S  1.03 


HI0.45 

S  1.15 
S  1.16 
S  1.16 
S  1.14 


1.88 


HI  0.66 
S  1.29 
S  1.30 


1.88 


S  1.28 
S  1.24 

1.26 


S  1.09 
U  1.07 


S  1.02 

H   .91 
0.97 


TUCSON,  ARIZ. 


0.69 
.79 


.79 
.86 


.75 
.93 
.92 


.88 
.95 


.98 
.90 
1.01 
.89 
.97 
.92 
.93 
.98 
.95 
.83 


.91 
.94 
.91 


.83 

1.01 
1.02 


1.09 

.98 

1.13 

.99 

1.04 

1.03 

1.03 

1.09 

1.04 

.95 


1.02 

1.09 

1.04 

.89 

.94 

.97 
1.12 
1.14 


1.12 
1.11 
1.06 

1.15 
1.18 

1.18 
1.27 
1.24 
1.12 
1.27 
1.13 

1.18 
1.21 
1.23 

1.17 
1.12 


1.18 
1.23 
1.21 
1.06 

1.12 
1.16 
1.27 
1.25 


1.24 
1.29 

1.26 
1.25 
1.37 

1.36 
1.38 
1.38 
1.27 
1.38 
1.31 

1.29 
1.32 
1.33 
1.28 

1.23 


1.34 
1.32 


1.27 
1.38 
1.37 


1.03 
1.16 
1.15 
1.11 
1.10 
1.22 

1.25 
1.24 
1.21 


1.18 
1.17 


1.21 
1.27 
1.24 


0.91 
.95 
.99 
.95 
.94 

1.01 

1.12 
1.10 
1.06 


1.05 
1.15 
1.06 


0.78 
.83 
.87 
.81 
.80 
.91 

1.00 
.98 
.93 

.95 
.93 
.95 
.87 
.93 
.97 
.89 
.87 

.83 
.84 
.87 


.91 

1.05 

.91 


GUAM,  M.  I. 


No  observations  due  to  cloudiness 


Slight  haze 
Moderate  haze 
Intense  haze 
Missing 
Pole 


0.66 
.74 
.77 
.73 
.68 
.79 

.91 
.88 
.85 

.84 
.86 
.87 
.79 
.84 
.87 
.79 
.75 

.74 
.73 
.77 
.78 


.82 
.96 
.80 


M  Moderate  haze  -  Indeterminable 
S  Slight  haze  -  Indeterminable 
•  Values  corresponding  to  true  solar  noon 
IGFH  Intense  ground  fog  and  haze 


Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.     An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  above  appears 


in  the  February  1957  issue.   Vol.    8,   No.    2,   page  63,   of  this  publication. 
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chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  October 


B.    Temperature  Departure  from  30  -  Year  Mean  (°F  1931-60),  October  1969. 


Shoded  Areos  Normal  or  Above 
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osed  on  preliminary  Weather  Bureau  reports 


Chart  VI.  A.    Percentage  of  Possible  Sunshine,  October  1969. 


B.    Percentage  of  Mean  Monthly  Sunshine,  October  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  lea.st  10  years  of  record. 


Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  October  1969. 


5 200^ 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  October  1969. 


fX.^^^^^^-'R. 


A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.  ~' ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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B.    30-mb.  Surface,  1200  GMT,  October  1969.    Resultant  Winds. 


Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  Temperatures  averaged  above  normal  over  most 
of  the  West  and  below  normal  over  most  of  the 
East. 

2.  Most  of  the  northwestern  two-thirds  of  the  Nation 
received  less  than  an  inch  of  rain. 

3.  The  first  half  of  the  month  was  especially  rainy 
in  the  Northeast, 

TEMPERATURE.— In  general,  temperatures  averaged 
above  normal  from  the  Pacific  Ocean  to  the  northern 
and  central  Great  Plains  and  below  normal  from  Texas 
to  Lower  Michigan  and  eastward  to  the  Atlantic  Ocean. 
Much  of  the  northern  Great  Plains  averaged  4°  to  7° 
warmer  than  normal.  A  narrow  strip  from  southern 
Ohio  to  the  western  part  of  the  Florida  Peninsula  aver- 
aged 3°  to  5°  cooler  than  normal. 

The   month    began   with   warm    weather  in  the  South- 
western  States    and   wintry   weather    along  the  eastern 
slopes   of   the    Rockies    and   the  western  portion  of  the 
central  Great  Plains.    A  polar  high  pushed  the  freezing 
line   far  southward  into  Mississippi,   Alabama,  and  the 
western   portion    of   the  Florida   Panhandle  in  the  first 
week  of  the  month.   Tallahassee,  Fla.,  registered  32°  on 
I    the  morning  of  the  5th.   On  the  same  day,  quick  warming 
I    In  the  western  Great  Plains  pushed  afternoon  tempera- 
,    tures  into  the  70' s,  with  Miles  City,  Mont.,  and  Dickinson, 
N.  Dak.,  registering  72°.    High  pressure,  fine  weather, 
and    near-normal   temperatures    prevailed   from    coast 
to  coast  early  in  the  second  week  of  November.  After- 
noon  temperatures    reached   the    40' s    and  50' s  across 
the    northern    portion   of  the  Country,   and  the  70' s  and 
'■    80' s    across  the  southern  portion.    However,   consider- 
I   able    fog    lay    over    parts   of   the    Central   and  East.  A 
change    in    circulation    pushed    the    fog    and   pollution 
from     the    Central    and    East    and    brought    dry    arctic 
air    into    Montana.      By   the    14th,    the    leading   edge  of 
the    cold   air    had    reached   the    Gulf   of   Mexico  and  by 
the    next    day,    temperatures    in    northern    Florida    had 
tumbled   into    the    20' s.    A    hard   freeze  occurred  over 
much   of   the    Deep   South.    Some    areas  from  Alabama 
to    North    Carolina    had   never    been    so    cold    so  early 
in   the    season.     Mild   weather    lingered   only  along  the 
southern   Atlantic    seaboard.     The    14th   was    sunny  but 
cold  over  most  of  the  Nation.   Blustery  winds  sharpened 
the  bite  of  the  cold.    Shortly  after  midmonth  southerly 
winds    brought    quick   warming   to    the    southern   Great 
Plains    and   to    the    eastern   half   of   the   Nation.  Okla- 
homa   City,     Okla.,    warmed    to    70°    on   the    15th;  the 
highest  temperature  on  the   14th  was  42°.    At  the  same 
I  time    a    fresh    supply   of   cold,    dry,    arctic   air  moved 
;  into   the    northern   Great    Plains.     The  cold  air  spread 
'   southward  quickly  and  soon  a  strong  cold  front  stretched 
across    the   Nation  from  north  to  south  separating  two 
'  air  masses  that  differed  widely.   To  the  east  lay  warm, 
I  moist,     Gulf    air.      Cold,    dry,    arctic    air    covered    the 
I  northern    and    central   Great    Plains    west  of  the  front. 
At  noon  on  the   17th,   Concordia,   Kans.,   in  the  cold  air, 
registered    37°     and    Topeka,    In    the    warm    air   about 
100    miles    east    of   Concordia,   registered  70°.    As  the 
front    moved    rapidly   eastward,    temperatures    dropped 
.  quickly--aften     10°     to     15°    within    an    hour.     By    noon 
'  on  the   19th,   only  the  Atlantic  seaboard  lay  in  the  warm 


air.  Subfreezing  temperatures  occurred  as  far  south 
as  the  Gulf  coast.  Temperatures  from  Lake  Charles 
to  New  Orleans,  La.,  dropped  from  near  80°  on  the 
18th  to  below  freezing  by  the  morning  of  the  24th. 
Subzero  temperatures  occurred  in  the  Red  River  of 
the  North  Valley,  and  thin  ice  formed  at  some  places 
in  the  northernmost  Great  Lakes.  Temperatures  dropped 
to    below    zero    in    the  central  Rocky  Mountains,   also. 

A  huge  High  followed  the  front.  It  brought  clearing 
skies  and  temperatures  rose  quickly  west  of  its  center. 
Sidney,  Nebr.,  which  had  been  no  warmer  than  28°  on 
the  18th,  warmed  to  60°  by  the  afternoon  of  the  21st. 
The  warming  trend  spread  eastward,  and  sunny,  pleasant 
weather  covered  most  of  the  Nation  in  the  last  week 
of  November.  The.  month  ended  with  mild  temperatures 
from  the  Southwest  to  the  northern  Great  Plains  and 
along  the  east  Gulf  and  south  Atlantic  coasts,  and 
below-normal  temperatures  in  the  Northwest  and  from 
New  Mexico  and  Texas  to  New  England. 

PRECIPITATION.--November  rainfall  ranged  widely 
along  the  northern  Pacific  coast,  from  3  to  over  8  inches. 
A  short  distance  inland,  the  totals  ranged  from  1  to  3 
inches.  Most  of  the  area  from  California  to  the  upper 
and  middle  Mississippi  River  received  less  than  1 
inch.  Central  and  eastern  Texas  and  most  of  the  area 
east  of  the  Mississippi  River  received  1  to  4  inches. 
Totals  exceeded  4  inches  from  Shreveport,  La.,  to 
Memphis,  Tenn.,  and  8  inches  along  the  coast  from 
Portland,  Maine,  to  Boston,  Mass. 

Gale  winds  accompanied  torrential  rains  along  portions 
of  the  Atlantic  coast  early  in  November.  Jacksonville, 
Fla.,  received  5.47  inches,  over  3  times  the  November 
normal,  in  the  24-hour  period  ending  at  7  a.m.,  November 
1,  and  over  7  inches  fell  at  Myrtle  Beach,  S,  C,  in 
6  hours  late  that  evening.  By  the  middle  of  the  first 
week  of  November,  rains  were  soaking  the  north  Pacific 
coast.  Snow  fell  above  5,000  feet  in  the  mountains  from 
Washington  to  northern  California  and  eastward  to 
northern  Montana.  Heavy  rains  also  fell  in  much  of  the 
Northeast.  Some  wet  snow  was  mixed  with  the  rain  in 
northern  Indiana  and  northern  Ohio,  and  the  southern 
Appalachians  received  their  first  snow  of  the  season 
on  the  4th.  Precipitation  continued  in  parts  of  the 
Northeast  for  13  consecutive  days,  the  longest  such 
period  of  record  at  some  locations.  About  midmonth, 
heavy  snow,  driven  by  strong  winds,  closed  mountain 
highways  in  Colorado,  and  heavy  squalls  dumped  6  to 
14  inches  of  snow  in  the  lee  of  the  Great  Lakes.  Snow 
accumulated  to  10  inches  in  the  La  Porte  and  South 
Bend,  Ind.,  area  to  about  14  inches  at  Holland  and 
12  inches  at  Hancock  in  Michigan,  and  to  6  to  10  inches 
in  New  York  near  Lake  Erie.  Niagara  Falls,  N.  Y., 
received  6  inches  of  snow  in  1  hour  on  the  evening  of 
the  15th.  About  5  inches  fell  in  the  mountains  of  Ken- 
tucky, Virginia,  and  North  Carolina  and  up  to  11  inches 
in  West  Virginia.  Meanwhile,  another  winter  storm 
moved  into  the  northern  Rocky  Mountains.  By  the 
evening  of  the  16th,  11  inches  of  snow  lay  on  the  ground 
at  West  Yellowstone,  Mont. 

In  the  third  week  of  November,  heavy  rains  occurred 
in  connection  with  a  powerful,  eastward-moving  cold 
front  that  stretched  from  north  to  south  across  mid- 
America.     Southerly    winds    brought    mild,     moist    air 
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northward  ahead  of  the  front.  Northerly  winds  pushed 
frigid  arctic  air  southward  west  of  the  front.  Cloudi- 
ness increased  and  rain  fell  ahead  of  the  front.  A  few 
thunderstorms  occurred  in  the  warm,  moist  air.  By 
the  18th,  rains  covered  a  belt  about  300  miles  wide 
and  extending  from  the  Great  Lakes  to  the  Gulf  of  Mexico. 
As  the  front  approached,  snow  became  mixed  with  rain 
in  the  northern  and  central  sections.  Snow  fell  in  the 
cold  air  after  the  frontal  passage  followed  by  clearing 
skies.  Storm  totals  ranged  from  2  to  more  than  4 
inches  from  northeastern  Texas  to  northwestern  Ohio. 


NOVEMBER     I960 

Cold  air  picked  up  moisture  as  it  crossed  the  Great 
Lakes  and  deposited  heavy  snow  on  the  lee  side  of  the 
Lakes.  Light  snow  fell  from  the  northern  Rockies  to 
the  Great  Lakes  and  in  the  Appalachians,  and  moderate 
to  heavy  snow  in  the  Cascades  and  Olympic  Mountains. 
Light  rain  fell  across  the  Southland  and  along  the 
Atlantic  coast,  and  heavy  showers  in  southern  Texas 
in  the  last  week  of  November  when  wide  areas  from 
the  Pacific  Ocean  to  the  Ohio  River  Valley  received 
no  rain  or  only  light  sprinkles. 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 
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Tempeiatuie 

PiecipitatioD 

STATE 

Monthly  extremes 

Monthly  extremes 

Station 

1 

-a 

S 

Station 

1 

a 

Station 

Greatest 

Station 

Leut 

2 

a 

.3 

°F 

op 

In. 

In. 

Alabama 

3  Stations 

82 

12+ 

Valley  Head 

10 

15 

Red  Bay 

5.48 

Beatrice  IE 

0.36 

Alaska 

Juneau  9NW 

63 

1 

Tok 

-53 

17 

Ketchikan 

42.98 

Oil  Well  Road  EP 

T 

AriEona 

Davis  Dam  No  2 

90 

4 

Jacob  Lake 

3 

18 

Palisade  RS 

5.07 

Douglas  B-D  FAA  AP 

.08 

Arkansas 

Eudora 

85 

12 

2  Stations 

11 

29+ 

Magnolia  3N 

9.60 

Ratcllf f 

.26 

California 

Indio  US  Date  Garden 

97 

2 

do 

-3 

29+ 

Honeydew  2WSW 

8.35 

3  Stations 

.00 

Colorado 

Julesburg 

79 

5 

Fraser 

-27 

19 

Wolf  Creek  Pass  4W 

4.00 

Brandon 

.00 

Connecticut 

2  Stations 

70 

4+ 

Mansfield  Hollow  Dam 

9 

22 

Wolcott  Reservoir 

8.31 

Bridgeport  WBAP 

3.82 

Delaware 

Bridgeville  INW 

72 

3 

Milford  2WSW 

14 

22 

Lewes  ISW 

3.74 

Newark  University  Farm 

1.74 

Florida 

3  Stations 

90 

3+ 

Fountain  3SSE 

17 

15 

Fernandina  Beach 

23.80 

Fort  Myers  WBAP 

.22 

Georgia 

Americus  4ENE 

84 

2 

Jasper  INNW 

9 

15 

Folkston  3SW 

7.73 

Preston 

.55 

Hawaii 

Mauna  Kea  Beach  98 

92 

8+ 

Mauna  Loa  Slope  Obs 

28 

25 

Mount  Waialeale  1047 

29.76 

4  Stations 

.00 

Idaho 

Slate  Creek  RS 

75 

5 

Island  Park  Dam 

-11 

18 

Powell 

2.08 

2  Stations 

.00 

Illinois 

3  Stations 

73 

7+ 

Park  Forest 

9 

20 

Lawrenceville 

4.58 

do 

.21 

Indiana 

Mount  Vernon 

73 

8 

2  Stations 

10 

20 

Bowling  Green  2NE 

4.94 

Collegevllle  St  Jo  Col 

1.28 

Iowa 

2  Stations 

72 

8+ 

do 

1 

19 

Sigourney 

1.22 

2  Stations 

T 

Kansas 

Ashland 

79 

8 

do 

9 

29+ 

Dresden 

.63 

13  Stations 

.00 

Kentucky 

Golden  Pond  8N 

77 

12 

do 

8 

15 

Golden  Pond  8N 

6.00 

Blaine 

1.69 

Louisiana 

Saint  Bernard 

89 

8 

Hineston  4NNE 

16 

IS 

Keithville 

10.36 

Schriever 

.27 

Maine 

8  Stations 

63 

7+ 

2  Stations 

-8 

28 

West  Buxton  2NNW 

9.50 

Tel OS  Dam 

4.09 

Maryland 

La  Plata  IW 

75 

3 

3  Stations 

10 

22+ 

Catoctin  Mountain  Park 

D  5.53 

Rockville 

.17 

Massachusetts 

Plymouth 

66 

3 

2  Stations 

7 

22 

Chestnut  Hill 

10.64 

Nantucket  WBAP 

4.16 

Michigan 

Ontonagon 

67 

7 

Kenton  US  Forest 

-8 

21 

Bloomingdale 

5.87 

Harrisville  7SW 

.48 

Minnesota 

Maple  Plain 

70 

8 

2  Stations 

-18 

27 

Babbitt  2SE 

2.08 

Red  Lake  Falls 

.05 

Mississippi 

7  Stations 

85 

12+ 

Waynesboro  2W 

14 

15 

Greenville 

8.69 

2  Stations 

.90 

Missouri 

2  Stations 

78 

7+ 

Annapolis  4WSW 

8 

15 

Bernie 

4.97 

do 

.00 

Montana 

do 

78 

S 

West  Yellowstone 

-16 

18 

Bozeman  12NE 

2. ,3 

5  Stations 

.00 

Nebraska 

Niobrara 

79 

5 

Agate  3E 

-1 

27 

McCool  Junction 

1.30 

Staplehurst 

.00 

Nevada 

2  Stations 

83 

1 

2  Stations 

-1 

28+ 

Ruth 

2.10 

2  Stations 

.00 

New  Hampshire 

Keene 

64 

4 

Mount  Washington 

-11 

22 

Mount  Washington 

14.41 

Lancaster 

4.52 

New  Jersey 

3  Stations 

71 

3 

High  Point  Park 

10 

22+ 

Milton 

5.90 

Burlington 

1.42 

New  Mexico 

Maljamar 

82 

7 

Eagle  Nest 

-15 

18 

Dulce 

1.35 

14  Stations 

.00 

New  York 

Patchogue  2N 

71 

3 

Old  Forge 

-6 

22 

Tannersville  2E 

12.20 

New  Albion 

1.75 

North  Carolina 

3  Stations 

80 

3+ 

Grandfather  Mountain 

-12 

15 

Lake  Toxaway  2SW 

12.40 

Mangums  Store  4WSW 

.43 

North  Dakota 

Hettinger 

76 

5 

Hannah  2N 

-11 

20 

Wahpeton 

.52 

7  Stations 

.00 

Ohio 

4  Stations 

70 

18+ 

Hiram 

8 

20 

Hiram 

D  4.70 

Canton  Repository 

1.11 

Oklahoma 

2  Stations 

88 

11+ 

Freedom 

7 

28 

Smithville  3NNW 

6.34 

10  Stations 

.00 

Oregon 

Powers 

82 

2 

Fremont 

-2 

30+ 

Otis  2NE 

10.48 

McDermitt  26N 

T 

Pennsylvania 

2  Stations 

72 

3 

Coudersport  5NW 

0 

22 

Dushore  2SSW 

6.31 

Chadds  Ford 

1.63 

Puerto  Rico 

do 

95 

21+ 

Cerro  Maravilla 

52 

23+ 

Rio  Grande  El  Verde 

27.84 

San  German 

3.85 

Rhode  Island 

do 

67 

3 

Kingston 

11 

22 

Block  Island  WBAP 

8.06 

Providence  WBAP 

6.35 

South  Carolina 

do 

80 

2 

Caesars  Head  INE 

7 

15 

Edisto  Island  5SW 

14.10 

Blair 

.64 

South  Dakota 

Murdo 

79 

7 

Zeona  2ESE 

-6 

27 

Lead  ISE 

1.39 

2  Stations 

.00 

Tennessee 

Savannah 

79 

8 

Crossville  Exp  Sta 

5 

15 

Selmer 

5.56 

Nashville  WBAP 

1.83 

Texas 

Falcon  Dam 

99 

13 

Lipscomb 

7 

28 

Jacksonville 

11.24 

5  Stations 

.00 

Utah 

2  Stations 

78 

12+ 

Soldier  Creek 

-10 

18 

Silver  Lake  Brighton 

2.17 

2  Stations 

T 

Vermont 

Mc  Indoe  Falls 

63 

5+ 

3  Stations 

-4 

29+ 

Wardsboro 

9.45 

Manchester  Center 

4.29 

Virginia 

Fort  Lee 

79 

3 

Big  Meadows 

6 

15 

Big  Meadows 

5.69 

2  Stations 

.50 

Washington 

2  Stations 

74 

5+ 

2  Stations 

6 

30+ 

Spruce 

11.23 

Wapato 

.02 

West  Virginia 

3  Stations 

74 

1 

Seneca  State  Forest 

4 

21 

Harpers  Ferry  Nat  Park 

3.94 

Arbovale  2 

.95 

Wisconsin 

Gurney 

68 

7 

Gordon  2ESE 

-9 

27 

Port  Wing  5SW 

2.20 

Dodge 

.24 

Wyoming 

Sheridan  Field  Sta 

75 

5 

2  Stations 

-14 

27+ 

Burgess  Junction 

1.95 

4  Stations 

.00 

+  And  also  on  an  earlier  date  or  dates, 

NOTE:   Dates  in  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown,   (See 
individual  Climatological  Data  for  times  of  observations) . 


D  Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using 
water  equivalent  to  every  10  inches  of  snowfall. 
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HEATING  DEGREE  DAYS 


(Base  6S°F,) 


NOVEMBER  1969 


Cnmnt 
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CniKBt 

- 

Coirant 

1 

Coiraot 
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— apcwi 

MUOD 

a 

Mi 

laon 

•M 

tfon 

■s 

■s 

1 

■a 

3-1 

^  JO 

,   1 

„  1 

^  1 

^  ■% 

u      ^ 

SUt*  and  itation 

<n  M 

Stat*  and  ataUoo 

n   ja 

State  and  station 

ra  jg 

Stat*  and  itaUon 

1 

0 

B 

t    S 
'   1 

■a 
g 
a 

^  1 

1 

£  1 

^1 

1 

II 

1 

li 

2 

1 

11 

^ 

2 

1 

II 

3 

1 

1 

Alabama 

IDAHO 

NEVAJA 

TEXAS 

BIRMINGHAM 

1.1.3 

557 

462 

OOISE 

751 

1443 

1339 

ELKO 

916 

1804 

1753 

ABILENE 

350 

542 

465 
793 

HUNTSVILLE 

502 

553 

555 

LEWISION 

719 

1340 

1282 

ELY 

892 

1809 

1836 

AMARILLO 

543 

91f) 

MOtilLt 

220 

240 

235 

POCATELLO 

878 

1709 

1565 

LAS  VEGAS 

341 

453 

465 

AUSTIN 

253 

322 

2  56 
66 

MONTGOMERY 

371. 

429 

398 

RENO 

772 

1473 

1625 

BROWNSVILLE 

92 

92 

ILLINOIS 

WINNEMUCCA 

862 

1657 

1656 

CORPUS  CHRIST  1 

150 

170 

120 

ALASI^A 
ANCHORAGE 

1235 

2943 

3192 

CAIRO  U 

Chicago  o  hare 

567 
794 

778 
1295 

713 
1317 

NEW  HAMPSHIRE 

DALLAS 
DEL  RIO 

207 
273 

403 
335 
433 

383 
249 
498 

ANNETTE 

668 

1702 

2082 

CHICAGO  MIDWAY 

777 

1225 

1160 

CONCORD 

777 

1608 

1560 

EU  PASO 

371 

BARROW 

221.8 

5771 

6149 

MOLINE 

805 

1330 

1217 

MT  WASHINGTON  OBS 

1269 

4044 

4147 

FORT  WORTH 

305 

t*22 

389 

BARTER  INLAND 

211. 1. 

5300 

5923 

PEORIA 

818 

1338 

1178 

GALVESTON  U 

127 

136 

138 

BETHEL 

1660 

3925 

3Ani 

ROCKFORO 

845 

1451 

1366 

NEW  JERSEY 

HOUSTON 

238 

267 

250 

8ETTLE5 

21A6 

4724 

SPRINGFIELD 

748 

1177 

1059 

ATLANTIC  CITY 

625 

11  10 

139 

LUBBOCK 

485 

801 

705 

81G  DELTA 

1760 

3962 

ATLANTIC  CITY  U 

509 

756 

766 

MIDLAND 

405 

621 

468 

COLD  BAY 

939 

2769 

3114 

INDIANA 

NEWARK 

575 

908 

90  3 

PORT  ARTHUR 

212 

234 

229 

FAIRBANKS 

1914 

3978 

4181 

EtfANSVlLLE 

693 

1027 

892 

IRENTON  U 

580 

922 

897 

SAN  ANGELO 

335 

457 

386 

GULKANA 

1824 

4254 

FORT  WAYNE 

839 

1316 

1275 

SAN  ANTONIO 

253 

305 

236 

HOMER 

1123 

3151 

INDIANAPOLIS 

815 

1259 

1129 

NEW  MEXICO 

VICTORIA 

174 

1  8^ 

1  56 

1  L I AMNA 

1304 

3207 

South  bend 

826 

1357 

1266 

«LUUQUERQUE 

701 

1050 

883 

WACO 

278 

353 

313 

JUNEAU 

975 

30  U 

2768 

Clayton 

658 

1226 

1081 

WICHITA  FALLS 

411 

647 

480 

KING  SALMON 

1435 

3490 

3346 

lOMA 

ROSWELL 

529 

785 

793 

ICOTZEBUE 

1909 

4545 

4527 

BURLINGTON 

804 

1330 

1183 

UTAH 

MC  GRATH 

1939 

4260 

4154 

OES  MOINES 

773 

1296 

1308 

NEW  YORK 

MILFORO 

86  3 

1532 

1409 

NOME 

1684 

4263 

4219 

DUBUQUE 

915 

1618 

1555 

ALBANY 

749 

1412 

1374 

SALT  LAKE  CITY 

759 

1307 

1349 

ST.  PAU^  ISLAND 

957 

3284 

3581 

SIOUX  CITY 

813 

1441 

1353 

BINGHAMTON 

808 

1598 

1569 

WENOOVER 

82  5 

1415 

1242 

SHEMYA 

877 

3045 

3213 

WATERLOO 

935 

1693 

1506 

BUFFALO 

759 

1378 

1414 

SUMMI T 

1669 

4382 

J.F.  KENNEDY 

525 

795 

848 

VERMONT 

talkeetna 

1358 

3454 

3484 

KANSAS 

NEW  YORK  U 

551 

819 

803 

BURLINGTON 

856 

1771 

1730 

UNALAKLEET 

1630 

4035 

CONCOODIA 

664 

1125 

1038 

NEW  YORK  LA  GUARDIA 

562 

883 

778 

TAKUTAI 

973 

3101 

2811 

DODGE  CITY 

578 

1001 

950 

ROCHESTER 

737 

1328 

\-K2K 

VIRGINIA 

GOODLANO 

701 

1334 

1278 

SYRACUSE 

730 

1331 

1325 

LYNCHBURG 

612 

964 

814 

ARIZONA 

TOPEKA 

665 

1091 

999 

NORFOLK 

469 

608 

544 

FLAGSTAFF 

926 

1937 

1740 

WICHITA 

610 

973 

8S0 

NORTH  CAROLINA 

RICHMOND 

541 

807 

745 

PHOENU 

95 

107 

256 

ASHEVILLE 

623 

970 

981 

ROANOKE 

607 

934 

829 

TUCSON 

188 

243 

2  56 

KENTUCKY 

CAPE  HATTERAS  R 

390 

442 

351 

WALLOPS  INLAND 

548 

7  86 

WINSLOW 

697 

1103 

962 

COVINGTON 

737 

1112 

1035 

CHARLOTTE 

511 

713 

568 

YUMA 

67 

70 

148 

LEXINGTON 

557 

975 

902 

GREENSBORO 

536 

777 

738 

WASHINGTON 

LOUISVILLE 

645 

959 

911 

RALEIGH 

561 

828 

635 

OLYMPIA 

516 

1525 

1395 

ARKANSAS 

WILMINGTON 

376 

460 

365 

QUILLAYUTE 

5  74 

1751 

1602 

Fort  smith 

474 

5  55 

589 

LOUISIANA 

SEATTLE  lACOMA 

547 

1  170 

l'?04 

LITTLE  ROCK 

458 

633 

601 

BATON  ROUGE 

240 

275 

247 

NORTH  DAKOTA 

SPOKANE 

855 

1786 

1574 

LAKE  CHARLES 

260 

2  84 

229 

BISMARCK 

96  7 

1873 

1944 

STAMPEOt  PASS  R 

927 

2852 

2666 

CALIFOHNIA 

NEW  ORLEANS 

224 

24  3 

211 

FARGO 

1028 

2044 

1965 

WALLA  WALLA  U 

607 

1102 

1078 

8AKERSF1EL0 
BISHOP 

207 
549 

252 
939 

319 
866 

SHREVEPORT 

314 

400 

344 

WILLISIUN 

956 

1953 

2058 

YAKIMA 

753 

1501 

1434 

BLUE  CANYON 

430 

1003 

1130 

MAINE 

OHIO 

WEST  VIRGINIA 

EUREKA  U 

404 

1512 

1528 

CARIBOU 

895 

2186 

2255 

AKRON 

758 

1309 

1212 

BECKLEY 

804 

1374 

1197 

FRESNO 

349 

515 

417 

PORTLANU 

710 

1420 

1575 

CINCINNATI  OBS 

723 

1073 

914 

CHARLESTON 

703 

1150 

908 

LONG  BEACH 

56 

79 

208 

CLEVELAND 

735 

1271 

1192 

ELKINS 

82  8 

1458 

1298 

LOS  ANGELES 

59 

90 

292 

MARYLAND 

COLUMBUS 

753 

1231 

1151 

HUNTINGTON 

581 

1073 

905 

LOS  ANGELES  U 
MT  SHASTA  R 

52 

644 

74 
1351 

169 
1284 

BALTIMORE 

561 

836 

897 

DAYTON 
MANSFIELD 

755 
784 

1141 
1220 

1090 
1310 

PARKERS8URG  U 

581 

1046 

930 

OAKLAND 

287 

615 

584 

MASSACHUSETTS 

TOLEDO 

818 

1400 

1331 

WISCONSIN 

RED  BLUFF 

304 

433 

371 

BLUE  HILL  OBS  R 

692 

1280 

1201 

YOUNGSTOWN 

803 

1440 

1328 

GREEN  BAY 

991 

1882 

1660 

SACRAMENTO 

323 

453 

456 

BOSTON 

595 

1033 

988 

LA  CROSSE 

886 

1567 

1545 

SAnDBERG  R 

455 

874 

712 

NANTUCKET 

560 

1053 

1032 

OKLAHOMA 

MADISON 

951 

1754 

1643 

SAN  DIEGO 

44 

58 

181 

WORCESTER 

773 

1438 

1411 

OKLAHOMA  CITY 

481 

755 

677 

MILWAUKEE 

913 

1634 

1611 

SAN  FRANCISCO 

251 

584 

568 

TULSA 

498 

739 

698 

SAN  FRANCISCO  U 

166 

797 

817 

MICHIGAN 

WYOMING 

SANTA  MARIA 

19U 

552 

704 

ALPENA 

916 

1904 

1938 

OREGON 

CASPER 

914 

1B25 

1680 

STOCKTOt^ 

349 

498 

437 

DETROIT 

748 

1234 

1185 

ASTORIA 

551 

1581 

1422 

CHEYENNE 

854 

1832 

1727 

DETROIT  M  WAYNF  CO 

804 

1315 

1298 

BURNS  U 

836 

1782 

1641 

LANDER 

928 

1833 

1804 

COLORADO 

FLINT 

836 

1491 

1397 

EUGENE 

576 

1211 

1148 

SHERIDAN 

918 

1906 

1762 

ALAMOSA 

10  36 

2177 

2147 

GRAND  RAPIDS 

938 

1512 

14  35 

MEACHAM 

785 

2086 

1994 

COLORADO  SPRINGS 

833 

1656 

1447 

HOUGHTON  LAKE 

939 

1855 

1867 

MEDFOPO 

670 

1218 

1128 

DENVER 

759 

1528 

1379 

LANSING 

858 

1454 

1410 

PENDLETON 

645 

1216 

1172 

GRAND  JUNCTION 

754 

1329 

1129 

MARQUETTE  U 

905 

1855 

1843 

PORTLANO 

526 

1007 

1099 

PUEBLO 

526 

1098 

1130 

MUSKEGON 

SAULT  STE  MARIE 

850 
957 

1470 
2079 

1322 
2011 

SALEM 

SEXTON  SUMMIT  R 

521 

531 

1332 
1562 

nil 

1442 

CONNECTICUT 

BRIDGEPORT 

593 

1011 

988 

MINNESOTA 

PENNSYLVANIA 

HARTFORD 

707 

1247 

1188 

DULUTH 
INTERNATIONAL  FALLS 

1075 
1200 

2198 
2460 

2273 
2483 

ALLENTOWN 
ERIE 

717 
795 

1270 
145  7 

1136 
1232 

DELAWARE 

MINNEAPOLIS 

933 

1649 

1761 

HARRISBURG 

562 

1103 

1009 

KILMINGTON 

606 

935 

909 

ROCHESTER 
ST  CLOUD 

934 
1004 

1747 
1883 

1724 
1914 

PHILADELPHIA 
PITTSBURGH 

611 
770 

981 
1288 

972 
1215 

OIST.OF  COLUMBIA 

PITTSdURGH  U 

709 

1115 

1076 

WASH  NATl  AP 

525 

759 

769 

MISSISSIPPI 
JACKSON 

372 

457 

361 

jCRANION 
WILLIAMjPORT 

765 
690 

1360 
1215 

1347 
1212 

Florida 

MERIDIAN 

374 

470 

420 

APALACHKOLA  u 

207 

209 

169 

RHODE  ISLAND 

oaytona  beach 

!fi5 

105 

75 

MISSOURI 

BLOCK  ISLAND 

568 

969 

995 

fori  MYERS 

53 

53 

24 

COLUMBIA 

556 

1050 

956 

PROVIDENCE 

573 

1153 

1144 

JACKSONVILLE 

201 

201 

156 

KANSAS  CITY 

552 

895 

871 

KEY  WEST 

0 

0 

0 

ST  JOSEPH 

523 

1010 

1059 

SOUTH  CAROLINA 

LAKELANU  U 

111 

111 

57 

ST  LOUIS 

544 

984 

938 

CHARLESTON 

349 

400 

341 

MIAMI 

21 

21 

0 

SPRINGFIELD 

620 

982 

868 

CHARLESTON  U 

283 

330 

244 

ORLANDO 

93 

93 

72 

COLUMBIA 

419 

507 

429 

PENSACOLA 

210 

218 

214 

MONTANA 

GNVLE-SHARTANBURG 

481 

665 

550 

TALLAMASStE 

285 

288 

225 

BILLINGS 

780 

1583 

1591 

TAMPA 

HI 

1  11 

60 

Glasgow 

908 

1911 

2060 

SOUTH  DAKO'A 

WEST  PALM  BEACH 

41 

41 

6 

GREAT  FALLS 
HAVRE 

743 
842 

1778 
1850 

1803 
2047 

ABERDEEN 
HURON 

935 
899 

1760 
1707 

1807 
1708 

GEORGIA 

HELENA 

938 

2032 

1987 

RAPID  CITY 

781 

1593 

1577 

ATHENS 

447 

572 

532 

KALISPELL 

94  7 

2222 

2144 

SIOUX  FALLS 

941 

1730 

1545 

AILANIA 

445 

583 

559 

MILES  CITY 

817 

1545 

1660 

AUGUS I A 

432 

514 

411 

MISSOULA 

991 

2131 

2097 

TENNESSEE 

COLUMBUS 

387 

436 

420 

BRISTOL 

702 

1044 

860 

MACON 

348 

399 

358 

NEBRASKA 

CHATTANOOGA 

536 

919 

629 

ROME 

543 

734 

659 

GRAND  ISLAND 

740 

1351 

1329 

KNOXVILLE 

579 

790 

690 

SAVANNAH 

332 

370 

293 

LINCOLN  U 
NORFOLK 
NORTH  PLATTE 
OMAHA 
3C0TTSBLUFF 

554 
775 
795 
714 
793 

1145 
1435 
1557 
1217 
1550 

1108 
1390 
1454 
1205 
1473 

MEMPHIS 
NASHVILLE 
OAK  RIOGE  R 

473 
551 
502 

624 
752 
851 

595 
683 
752 

VALENTINE 

787 

1537 

1671 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  Indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Base  65T.) 


NOVEMBER  1969 


Cuirenl 

Current 

Cunenf 

Current 

season 

■B 

&  § 
1  B 

State  and  station 

season 

State  and  station 

season 

1 

State  and  station 

season 

State  and  station 

&  a 

&  a 

■s 

&  a 

■S 

t  § 
3  E 

1 

1$ 

1 

il 

^ 

II 

1 

u 

II 

0 

S 

"C  o 

II 

i 

5-S 
■§  3 

11 

a 

?1 

*C  P 

11 

i 

C  p 

•3  -a 

P 

£S 

&^ 

P 

&& 

i.^ 

<£-3 

s^ 

p 

&^ 

:s  « 

ALABAMA 

HAWAII 

NEBRASKA 

SOUTH  CAROLINA 

BIRMINGHAM 

2 

1734 

HILO 

253 

3090 

GRAND  ISLAND 

0 

1019 

CHARLESTON 

6 

2058 

HUNTSVILLE 

0 

1914 

HONOLULU 

419 

4245 

LINCOLN  U 

0 

1255 

CHARLESTON  U 

6 

2249 

MOBILE 

17 

ZblZ 

KAHULUI 

302 

3545 

NORFOLK 

0 

869 

COLUMBIA 

1 

1992 

MONTGOMERY 

tk 

2101 

LI  HUE 

325 

3410 

NORTH  PLATTE 
OMAHA 

0 
0 

730 
1138 

GNVLE-SPARTANBURG 

0 

1509 

ALASKA 

IDAHO 

SCOTTSBLUFF 

0 

815 

SOUTH  DAKOTA 

ANCHORAGE 

0 

8 

BOISE 

0 

735 

VALENTINE 

0 

889 

ABERDEEN 

0 

575 

ANNETTE 

0 

56 

LEWISTON 

0 

765 

HURON 

0 

556 

BARROW 

0 

0 

POCATELLO 

0 

435 

NEVADA 

RAPID  CITY 

0 

600 

BARTER  ISLAND 

0 

0 

ELKO 

0 

465 

SIOUX  FALLS 

0 

681 

BETHEL 

0 

2 

ILLINOIS 

ELY 

0 

312 

SETTLES 

0 

49 

CAIRO  U 

0 

1823 

LAS  VEGAS 

0 

3175 

TENNESSEE 

BIG  DELTA 

0 

58 

CHICAGO  0  HARE 

0 

630 

RENO 

0 

385 

BRISTOL 

0 

1045 

COLO  BAY 

0 

0 

CHICAGO  MIDWAY 

0 

1001 

WINNEMUCCA 

0 

456 

CHATTANOOGA 

0 

1322 

FAIRBANKS 

0 

85 

MOLINE 

0 

931 

KNOXVILLE 

0 

1345 

GULKANA 

0 

11 

PEORIA 

0 

893 

NEW  HAMPSHIRE 

MEMPHIS 

0 

2120 

HOMER 

0 

0 

ROCKFORD 

0 

671 

CONCORD 

0 

363 

NASHVILLE 

0 

1811 

ILIAMNA 

0 

3 

SPRINGFIELD 

0 

1162 

MT  WASHINGTON  OBS 

0 

0 

OAK  RIDGE  R 

0 

1354 

JUNEAU 

0 

7 

KING  SALMON 

0 

0 

INDIANA 

NEW  JERSEY 

TEXAS 

KOTZEBUE 

0 

0 

EVANSVILLE 

0 

1336 

ATLANTIC  CITY 

0 

945 

ABILENE 

12 

2482 

MC  GRATH 

0 

9 

FORT  WAYNE 

0 

870 

ATLANTIC  CITY  U 

0 

1060 

AMARILLO 

0 

1713 

NOME 

0 

0 

INDIANAPOLIS 

0 

975 

NEWARK 

0 

1169 

AUSTIN 

46 

2892 

ST.  PAUL  ISLAND 

0 

0 

SOUTH  BEND 

0 

757 

TRENTON  U 

0 

1091 

BROWNSVILLE 

166 

3984 

SHEMYA 

0 

0 

CORPUS  CHRISTI 

103 

3334 

SUMMIT 

0 

1 

IOWA 

NEW  MEXICO 

DALLAS 

25 

2945 

TALKEETNA 

0 

12 

BURLINGTON 

0 

913 

ALBUQUERQUE 

0 

1481 

DEL  RIO 

45 

3235 

UNALAKLEET 

0 

0 

DES  MOINES 

0 

989 

CLAYTON 

0 

820 

EL  PASO 

2 

2526 

YAKUTAT 

0 

0 

DUBUQUE 
SIOUX  CITY 

0 
0 

633 
849 

ROSWELL 

0 

1910 

FORT  WORTH 
GALVESTON  U 

17 
81 

2596 
3053 

ARIZONA 

WATERLOO 

0 

575 

NEW  YORK 

HOUSTON  INTERCON 

48 

2859 

FLAGSTAFF 

0 

113 

ALBANY 

0 

556 

LUBBOCK 

0 

1823 

PHOENIX 

16 

3768 

KANSAS 

BINGHAMTON 

0 

384 

MIDLAND 

5 

2182 

TUCSON 

1 

2866 

CONCORDIA 

0 

1183 

BUFFALO 

0 

568 

PORT  ARTHUR 

60 

2870 

WINSLOW 

0 

1403 

DODGE  CITY 

0 

1519 

J.F.  KENNEDY 

0 

1117 

SAN  ANGELO 

23 

2512 

YUMA 

38 

4143 

GOODLAND 
TOPEKA 

0 
0 

975 
1233 

NEW  YORK  U 

NEW  YORK  LA  GUARDIA 

0 
0 

1234 
1002 

SAN  ANTONIO 
VICTORIA 

53 
89 

2967 
3242 

ARKANSAS 

WICHITA 

ROCHESTER 

0 

646 

WACO 

40 

3217 

FORT  SMITH 

* 

2047 

SYRACUSE 

0 

524 

WICHITA  FALLS 

3 

2436 

LITTLE  ROCK 

0 

1991 

KENTUCKY 
COVINGTON 

0 
0 

1558 
U52 

NORTH  CAROLINA 

UTAH 

CALIFORNIA 

LEXINGTON 

0 

1258 

ASHEVILLE 

0 

997 

MILFORD 

0 

835 

BAKERSFIELO 

13 

2610 

LOUISVILLE 

CAPE  HATTERAS  R 

8 

1612 

SALT  LAKE  CITY 

0 

1050 

BISHOP 

0 

1096 

CHARLOTTE 

0 

1565 

WENDOVER 

0 

1294 

BLUE  CANYON 

0 

474 

LOUISIANA 

0 

1307 

GREENSBORO 

0 

1499 

EUREKA  U 

0 

0 

BATON  ROUGE 

26 

2652 

RALEIGH 

0 

1264 

VERMONT 

FRESNO 

0 

1759 

LAKE  CHARLES 

30 

2551 

WILMINGTON 

10 

1801 

BURLINGTON 

0 

420 

LONG  BEACH 

56 

1019 

NEW  ORLEANS 

34 

2525 

LOS  ANGELES 

45 

681 

SHREVEPORT 

U 

2552 

NORTH  DAKOTA 

VIRGINIA 

LOS  ANGELES  U 

65 

1269 

BISMARCK 

0 

571 

LYNCHBURG 

0 

1053 

MT  SHASTA  R 

0 

314 

MAINE 

FARGO 

0 

483 

NORFOLK 

0 

1587 

OAKLAND 

0 

56 

CARIBOU 

0 

159 

WILLISTON 

0 

454 

RICHMOND 

0 

1350 

RED  BLUFF 

3 

2075 

PORTLAND 

0 

447 

ROANOKE 

0 

1091 

SACRAMENTO 

0 

I3C6 

OHIO 

WALLOPS  ISLAND 

0 

1178 

SANDBERG  R 

0 

872 

MARYLAND 

AKRON 

0 

632 

SAN  DIEGO 

26 

673 

BALTIMORE 

0 

1371 

CINCINNATI  OBS 

0 

1155 

WASHINGTON 

SAN  FRANCISCO 

0 

57 

CLEVELAND 

0 

72  5 

OLYMPI A 

0 

85 

SAN  FRANCISCO  U 

3 

44 

MASSACHUSETTS 

COLUMBUS 

0 

800 

OUI'.LAYUTE 

0 

21 

SANTA  MARIA 

4 

37 

BLUE  HILL  OBS  R 

0 

553 

DAYTON 

0 

945 

SEA.TLE  TACOMA 

0 

171 

STOCKTON 

0 

1491 

BOSTON 
NANTUCKET 

0 
0 

745 
360 

MANSFIELD 
TOLEDO 

0 
0 

889 
656 

SPOKANE 
STAMPEDE  PASS  R 

0 
0 

379 
36 

COLORADO 

WORCESTER 

0 

488 

YOUNGSTOWN 

0 

524 

WALLA  WALLA  U 

0 

880 

ALAMOSA 

0 

117 

YAKIMA 

0 

424 

COLORADO  SPRINGS 

0 

449 

MICHIGAN 

OKLAHOMA 

DENVER 

0 

721 

ALPENA 

0 

295 

OKLAHOMA  CITY 

0 

1844 

WEST  INDIES 

GRAND  JUNCTION 

0 

1329 

DETROIT 

0 

757 

TULSA 

0 

2052 

SAN  JUAN  P.R. 

417 

4893 

PUEBLO 

0 

1292 

DETROIT  M  WAYNE  CO 
FLINT 

0 
0 

741 
458 

OREGON 

SWAN  ISLAND 

450 

5558 

CONNECTICUT 

GRAND  RAPIDS 

0 

590 

ASTORIA 

0 

5 

WEST  VIRGINIA 

BRIDGEPORT 

0 

725 

HOUGHTON  LAKE 

0 

310 

BURNS  U 

0 

331 

BECKLEY 

0 

539 

HARTFORD 

0 

725 

LANSING 
MARQUETTE  U 

0 
0 

653 

412 

EUGENE 
MEACHAM 

0 
0 

214 
122 

CHARLESTON 
ELKINS 

0 
0 

1048 
459 

DELAWARE 

MUSKEGON 

0 

565 

MEDFORD 

0 

562 

HUNTINGTON 

0 

1198 

WILMINGTON 

0 

1152 

SAULT  STE  MARIE 

0 

164 

PENDLETON 
PORTLAND 

0 
0 

719 
297 

PARKERSBURG  U 

0 

1062 

DIST.OF  COLUMBIA 

MINNESOTA* 

SALEM 

0 

183 

WISCONSIN 

WASH  NATL  AP 

1 

1580 

DULUTH 
INTERNATIONAL  FALLS 

0 
0 

242 
237 

SEXTON  SUMMIT  R 

0 

186 

GREEN  BAY 
LA  CROSSE 

0 
0 

403 
717 

FLORIDA 

MINNEAPOLIS 

0 

788 

PACIFIC  AREA 

MADISON 

0 

460 

APALACHICOLA  U 

16 

2568 

ROCHESTER 

0 

42  0 

JOHNSTON 

475 

4889 

MILWAUKEE 

0 

449 

OAYTONA  BEACH 

66 

2912 

ST  CLOUD 

0 

553 

KOROR  R 

521 

5573 

FORT  MYERS 

96 

3419 

KWAJALEIN 

542 

5848 

WYOMING 

JACKSONVILLE 

16 

2809 

MISSISSIPPI 

MAJURO 

515 

5495 

CASPER 

0 

491 

KEY  WEST 

23U 

4347 

JACKSON 

3 

2267 

PAGO  PAGO 

458 

5109 

CHEYENNE 

0 

431 

LAKELAND  U 

59 

3078 

MERIDIAN 

2 

2011 

PONAPE  R 

444 

5111 

LANDER 

0 

538 

MIAMI 

191 

4054 

TAGUAC  GUAM  R 

454 

4758 

SHERIDAN 

0 

355 

ORLANDO 

63 

3323 

MISSOURI 

TRUK  MOEN  ISLAND 

511 

5467 

PENSACOLA 

19 

2495 

COLUMBIA 

0 

1368 

WAKE 

472 

5443 

TALLAHASSEE 

10 

2563 

KANSAS  CITY 

0 

1534 

YAP  R 

480 

5325 

TAMPA 

55 

3091 

ST  JOSEPH 

0 

1556 

WEST  PALM  BEACH 

128 

3435 

ST  LOUIS 
SPRINGFIELD 

0 
0 

1440 
1382 

PENNSYLVANIA 
ALLENTOWN 

0 

791 

GEORGIA 

ERIE 

0 

496 

ATHENS 

0 

1756 

MONTANA 

HARRISBURG 

0 

1027 

ATLANTA 

0 

1663 

BILLINGS 

0 

541 

PHILADELPHIA 

0 

1128 

AUGUSTA 

1 

1853 

GLASGOW 

0 

463 

PITTSBURGH 

0 

70  7 

COLUMBUS 

1 

2051 

GREAT  FALLS 

0 

48  7 

SCRANTON 

0 

627 

MACON 

2 

2007 

HAVRE 

WILLIAMSPORT 

0 

729 

ROME 

0 

1604 

HELENA 

0 

345 

SAVANNAH 

8 

2246 

KALISPELL 
MILES  CITY 

0 

0 

94 
822 

RHODE  ISLAND 
BLOCK  ISLAND 

0 

468 

MISSOULA 

0 

220 

PROVIDENCE 

0 

761 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


STORM  SUMMARY 


NOVEMBER  1969 


STATE 

TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

t  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

^ALL  OTHER 

1 

< 

< 
o 

a: 

i 

o 

< 

a: 

z 

T  DAMAGE 

X 

< 

z 

^DAMAGE 

I 
< 

z 

^DAMAGE 

i 

z 

^DAMAGE 

X 

< 

i 

^DAMAGE 

a 

q: 

^DAMAGE 

o 

o: 
U 

St 

a. 
O 

U 

is 

ex  a: 

Q-tU 

o 

u 

al>- 

£ 
o 

u 

Si: 

o 

Uabama    * 
klaska 
Lrlzona    • 
irkansas 
California    * 

0 

0 

2 

0 

0 

0 

4 

0 

0 

0 

6 

0 

Colorado   • 
Connecticut 
)elaware   * 
'lorlda 
ieorgia 

3 

2 

0 

3 

5 

0 

0 

4 

0 

0 

0 

4 

0 

? 

7 

5 

0 

0 

0 
0 

0 

0 
2 

4 

4 
°5 

0 

3 

C 

lawaii 
daho  * 
llinois   * 
ndlana   * 

:owa   * 

0 

0 

4 

0 

lansas   • 
lentucky    • 
.ouisiana 
lalne 
laryland 

0 

1 

0 

0 

3 

5 
4 

0 
0 
0 

0 

0 

5 

0 

0 
0 

0 
0 

4 
4 

0 
0 

lassachusetts 
llchigan   • 
linnesota    • 
lississlppi 
lissouri    * 

0 

0 

5 

0 

0 

0 

3 

0 

0 
0 

0 
0 

5 
7 

0 
0 

lontana   • 
iebraska    * 
■ievada   * 
lew  Hampshire 
lew  Jersey    » 

0 

0 

4 

0 

I 
1 

i 

Jew  Mexico   * 
lew  York 
lorth  Carolina 
(orth  Dakota    » 
)hlo 

1 

2 

0 

5 
5 

4 

4 

1 

5 

0 

0 

3 

3 

)klahoma 
Oregon   * 
Pacific  Area    * 
Pennsylvania 
'uerto   Rico 

1 

1 

4 

0 

0 

7 

0 

4 

3 

4 

3 

3 

4 

0 

"6 

C 

^hode   Island 
South  Carolina 
South   Dakota    * 
Tennessee 
Texas 

1 

1 

0 

0 

3 

0 
0 

0 

0 
2 

0 

5 
5 

5 

0 
2 

0 

0 

0 

4 

0 

0 

1 

0 

0 

0 

0 

4 
0 

4 

0 
0 

0 

Jtah   * 

kferraont 

J.    S.    Virgin   Is. 

Virginia    * 

Vashlngton    * 

0 

0 

4 

0 

0 

0 

4 

0 

*est   Virginia    » 
Wisconsin   * 
^'yoming   * 

"  Includes  crop  damage 

C  Crop  damage 

*  No  occurrence  of  storms  or  unusual  weather  phenomena, 

*  Includes  heavy  sleet  storm. 

*  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

iJ  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 
see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

t   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  S50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

NOVEMBER  1969 

Elmer  R.  Nelson,  Office  of  Hydrology 


Extensive  flooding  resulted  along  17  rivers  in  Puerto 
Rico  on  Nov.  9  from  heavy  rainfall  ranging  up  to  6  to 
8  inches  over  the  southeastern  portion.  At  least  20 
towns  or  cities  were  damaged.  The  Weather  Bureau 
issued  flood  warnings  for  the  17  rivers.  Preliminary 
damage  estimates  were  placed  at  $2  million.  There 
were  three  deaths  by  drowning.  The  Civil  Defense 
reported  13  houses  destroyed  and  123  houses  and  over 
33  roads  damaged.  The  heaviest  damage  occurred  in 
the  Fajardo  area  where  over  500  families  were  affected. 

Damages  from  flooding  in  continental  United  States 
during  November  were  minor. 


ST.  LAWRENCE  DRAINAGE 
Lake  Erie. --Minor  flooding  occurred  on  the  St.  Marys 
Decatur,    Ind.,    and   on   the  Maumee  River  at 
Ind.,  on  the  i9th-21st.    The  higher  crest 
the  St.  Marys  at  Decatur  and  was  nearly 
No  flood  damage  was  reported. 


River   at 

Fort   Wayne, 

occurred   on 

2  ft.  above  flood  stage 


ATLANTIC  SLOPE  DRAINAGE 
Moderate  to  heavy  rain  on  the  7-8th  caused  the 
Susquehanna  River  to  reach  bankfuU  stage  at  Bainbridge, 
N.  Y.,  on  the  9th.  No  damage  resulted  from  the  rise. 
The  Satilla  River  near  Atkinson,  Ga.,  crested  0.7  foot 
above  flood  stage  on  the  8th.  It  was  out  of  its  banks  from 
the  6th  to  the  11th.  No  damage  resulted  from  the  minor 
overflow. 

MISSISSIPPI  SYSTEM 

Missouri  Basin. --Heavy  rains  during  the  last  3  days 
of  October  caused  the  Grand  River  at  Sumner,  Mo.,  to 
rise  nearly  2  ft.  above  flood  stage.  No  reports  of  flood 
damage  were  received. 

Ohio  Basin. --Moderate  rain  on  the  18- 19th  caused  a 
minor  overflow  on  the  Scioto  River  at  La  Rue,  Ohio,  on 
the  20th.  No  flood  damage  was  reported. 

This  same  storm  caused  heavier  and  more  widespread 
flooding  in  the  Wabash  Basin  in  Indiana.  Eagle  Creek  at 
Zionsville,  Ind.,  crested  2.5  ft.  above  flood  stage  on  the 
19th.    The  lower  White  River  in  the  reach  from  Spencer 


to  Edwardsport,  Ind.,  crested  about  2  ft.  above  flood 
stage.  Crests  on  the  Wabash  River  in  the  reach  from 
Lafayette  to  Terre  Haute,  Ind.,  ranged  from  3.7  ft.  to  0.7 
foot  above  flood  stage.  Although  a  small  amount  of 
corn  remained  in  some  fields,  flood  damage  surveys 
did  not  indicate  any  damage. 

White  Basin. --Minor  flooding  developed  on  the  Cache 
River  in  eastern  Arkansas  on  the  24th.  The  overflow 
resulted  from  rainfall  averaging  2  inches  on  the  16- 17th. 
It  crested  at  Patterson  on  the  27th,  1.5  ft.  above  flood 
stage.  It  receded  within  its  banks  on  Dec.  4.  No  ap- 
preciable damage  resulted  from  the  overflow  since  only 
low-lying  farmland  and  pastureland  along  the  river 
were  flooded. 

Red  Basin.  —  The  Sulphur  River  at  Hagansport  in 
northeast  Texas  rose  nearly  6  ft.  above  flood  stage  on 
Oct.  31.  It  receded  within  its  banks  on  Nov.  1.  No 
damage  resulted  from  the  flooding. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rains  on  Oct.  27  caused  moderate  flooding  on 
Turkey  Creek  at  Crystal  City,  Tex.,  from  Oct.  28  to 
Nov.  2.  A  moderate  rise  moved  down  the  Nueces  River 
below  Turkey  Creek,  causing  bankfull  stages  and  minor 
flooding  until  the  middle  of  November.  Lake  Corpus 
Christi  continued  at  capacity  level  of  94  ft.  or  up  to 
about  a  tenth  of  a  foot  higher  through  Nov.  14.  It  rose 
to  slightly  above  94  ft.  again  on  the  27th  and  continued 
through  the  end  of  the  month.  Bankfull  stages  with 
minor  flooding  continued  below  the  dam  to  Nueces  Bay 
through  Nov.  15. 

Heavy  rains  of  2  to  4  inches  in  the  Corpus  Christi 
area  on  the  night  of  Nov.  26  caused  considerable  flooding 
of  streets  and  roads  through  the  night. 

PACIFIC  SLOPE  DRAINAGE 
Minor  flooding  occurred  on  the  Nooksack  River  at 
Deming,  Wash.,  on  the  4th.  This  brief  overflow  resulted 
from  heavy  rainfall  totalling  about  3  inches  in  as- 
sociation with  a  Pacific  front  moving  through  western 
Washington.    No  damage  resulted  from  the  rapid  rise. 


FLOOD  STAGE  DATA 


(All  dates  in  November  unless  otherwise  specified) 


NOVEMBER  1969 
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Hivei  and  «tAtioD 

Flood 

Above  flood  stagee 
-datea 

Creel* 
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Date 

ST.    LAWRENCE  DRAINAGE 

Ft 

Ft 

Lake    Erie 

St,    Marys;       Decatur,    Ind. 

15 

19 

21 

16.8 

20 

Uaumee:      Fort  Wayne,    Ind. 

15 

19 

20 

15.4 

19 

ATLANTIC   SLOPE   DRAINAGE 

Susquehanna:      Bainbrldge,    N.    Y. 

13 

9 

9 

E13.0 

9 

Satllla:      Atkinson    (nr) ,    Ga. 

13 

6 

11 

13.7 

8 

MISSISSIPPI    SYSTEM 

Missouri   Basin 

Grand:      Sumner,    Mo, 

26 

1 

1 

27.9 

1 

Ohio  Basin 

Scioto:      LaRue,    Ohio 

10 

20 

20 

*10.05 

20 

Eagle  Creek:       Zlonsvllle,    Ind, 

T   7 

19 

19 

#9.5 

19 

White:      Anderson,    Ind. 

10 

20 

20 

10.4 

20 

Spencer,    Ind, 

14 

20 

23 

16.05 

22 

Elllston,    Ind, 

18 

20 

24 

20.0 

22 

Edwardsport ,    Ind. 

15 

21 

26 

16.9 

24 

Wabash:      Bluffton,    Ind, 

10 

20 

20 

Ell.O 

20 

Lafayette,    Ind. 

11 

20 

25 

#14.7 

20 

Covington,    Ind. 

16 

20 

25 

17.6 

22 

River  and  station 

Flood 
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Above  flood  stages 
-dates 
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To- 

Stage 

Date 

MISSISSIPPI   SYSTEM 

Ft 

Ft 

Wabash:      Montezuma,    Ind. 

14 

20 

22 

#16.4 

22 

Terre  Haute,    Ind. 

14 

21 

25 

14.7 

23 

-24 

White  Basin 

Cache:       Patterson,    Ark. 

7 

24 

Dec.         4 

8.5 

27 

Red  Basin 

Sulphur:      Hagansport ,    Tex. 

38 

Oct .      31 

1 

43.7 

Oct, 

31 

WEST   GULF  OF  MEXICO  DRAINAGE 

Turkey  Creek:      Crystal   City,    Tex. 

8 

Oct.      28 

2 

10.9 

Oct. 

30 

Nueces:      Tllden    (nr) ,   Tex, 

14 

Oct.       31 

12 

17.4 

1 

Mathls    (nr) ,    Tex. 

15 

3 

7 

18.0 

5 

10 

11 

15.6 

10 

14 

14 

15.2 

14 

Calallen,    Tex. 

7 

5 

8 

7.3 

6 

11 

13 

7.1 

12 

15 

15 

7.0 

15 

PACIFIC  SLOPE   DRAINAGE 

Nooksack:       Deming,    Wash. 

12 

4 

4 

13,05 

4 

Provisional 

Highest  stage  observed 

Estimated 

Tentative 
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Average  monthly  values 
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'40. 
'47.5 
'53.7 
•57.7 
'57.8 
-57.6 
-58.0 
-58.3 
-57.7 
-58. 
-58.6 
-58.8 
-59.6 
-59.2 
-59.2 
-59.3 
-59.3 
-57.6 
-55.1 


•6.7 
•9.6 
-12.5 
-14.7 
-17,9 
-20, 
-23, 
-27.1 
-31.9 
-36.1 
-41.1 
-44.5 


BQISE,  IDAHO 
922  MO 


BROWNSVILLE,  TEXAS 
1018  MB 


BUFFALO*  N,  Y, 
990  MB 


CARIBOU,  MAINE 
994  MB 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
4O0 
350 
300 
250 
200 
175 
150 
125 
100 
90 
70 
60 
50 


•11 

-14,3 

-17,4 

•20,6 

•25,2 

•30,0 


871 
210 
626 
1,064 
1,530 
2,023 
2,541 
3,094 
3,676 
4,302 
4,963 
5,690 
6,462 
7,321 
8,259 
9,306 
10,497 
11,907 
12,733 
13,682 
14,8071 
16,194 
17,555 
18,3961 
19,3561 
20,4961 
21,996 
23,702 
24,947 
26,260 
29,097 
30,643 


eace  note  at  en<l  of  table 


-62.9 
-62.9 


15,6 
15,3 
13,6 
12 
9,6 
7,6 
6,0 
5,7 
4,7 
5,8 
6,2 


158 

599 

1,054 

1,536 

2,042 

2,578 

3,146 

3,748 

4,393 

5,076 

5,923 

6,620 

7,507 

9,479 

9,563 

10,799 

12,245 

13,092 

14,024 

15,116 

16,430 

17,727 

16,513 

19,4-0 

20,559 

21,959 

23,791 

24,954 

26,407 

28,312 

31,049 

33,491 

35,900 


16.3 
17.1 
15.6 
13.9 

12.1 
10.1 


-37.2 
-46.4 
-57.1 
-62.4 
-66.7 
-70.5 
-73.5 
-73.7 


12.9 

13.1 

11,5 

6.5 

2.7 

.2 

-2.4 

-5.1 

-11.7 

-15.5 

-20,9 

-26,0 

-27,8 

-33,9 

-4g,7 

-47,0 


29,7 
35.3 
39,8 


219 

131 

547 

991 

1,437 

1,916 

2,422 

2,957 

3,5?4 

4,133 

4,792 

5,496 

6,250 

7,093 

9,005 

9,040 

10,232 

11,669 

12,522 

13,504 

14,658 

16,048 

17,451 

19,295 

19,259 

20,403 

21,903 

23,609 

24,757 

26,164 

27,994 


3.0 

1.7 
-.4 
-2.4 
-4.9 
-7.1 
-9.9 
-12.7 
-16.1 
-19.7 
-24.0 
-29.7 
■34.2 
-40.4 
■46.9 
■52.2 
-55.1 
■55.2 
-56.1 
-57.6 
-59.1 
-58.7 
■58.4 
■58.8 
■59.0 
-58.9 
■58.3 
-58.1 
•59.2 
■56.1 


-U.9 
-15.1 
•19.0 
-22.9 
-27,9 
■32,4 
-37,3 


21,6 
20,2 
17,7 
15.9 
14,1 
12,0 
U.O 
10.0 
10.9 
11,8 
11.5 
13.1 
18,1 
19.3 


145 

571 

1,017 

1,484 

1,976 

2,495 

3,047 

3,629 

4,260 

4,925 

5,654 

6,431 

7,297 

3,2'.4 

9,306 

10,521 

11,961 

12,809 

13,779 

14,917 

16,300 

17,692 

18,514 

19,479 

20,628 

22,040 

23,971 

25,041 

2o,490 

26,357 

31,045 

33,492 


10.2 

6.3 

34 

11.1 

4.4 

34 

8.7 

1.5 

32 

6.3 

•2.2 

26 

4.0 

•4.3 

27 

1.9 

•7.0 

26 

.5 

-11,9 

26 

-1.6 

-16.5 

26 

•  4.7 

-18.8 

26 

•  8.2 

-22.4 

26 

-12.2 

-24,8 

26 

-16.6 

-30.1 

26 

-21.9 

-34,5 

26 

-27.5 

-39.4 

26 

-34.3 

-44.8 

26 

-41.6 

-50,7 

26 

-49.4 

26 

-55.6 

27 

-57.3 

27 

-59.0 

27 

-61.3 

26 

-62.3 

26 

-60.9 

26 

-60.1 

26 

-59.8 

26 

-57.4 

27 

-56.7 

26 

-54.4 

28 

-53.2 

29 

-51.9 

27 

-49.1 

27 

-43.7 

27 

-40.9 

4,7 

7,6 

9,3 

11,1 

13,1 

15.3 

16.3 

19.0 

20,9 

22,7 

24.9 

25.3 

27.5 

30.3 

33. 

32.2 

29.7 

25.9 

20.9 

13. 

10.3 

9.0 

7.0 

6.4 

6.4 

9.5 

13.9 

21,2 

33,1 


191 

142 

560 

997 

1,443 

1,925 

2,439 

2,975 

3,553 

4,163 

4,823 

5,531 

6,299 

7,139 

9,0o5 

9,106 

10,301 

11,724 

12,571 

13,549 

,704 

16,110 

17,517 

18,360 

19,331 

20,476 

21,975 

,675 

24,913 

26,199 

27,998 

30,559 

32,770 

,875 


•  1.1 
-1.8 
-3.2 
-5.0 

•  7.4 
■10.4 
■13.5 
•17.0 
■21.5 
•27.1 
•32.5 
•39.4 
■45.8 
•52.8 
■56.6 
•56.5 
■56.5 
•57.4 
■59.0 
■57.7 
■59.0 
■58.2 
•59.1 
■59.2 
■60.1 
•59.9 
■59.9 
■59.6 
■55.5 
■53.8 
■49.3 


-35.1 
•39,6 
•46,1 


RAWINSONDE  DATA 

Avsiags  monthly  value* 


NOVEVBER  1969 


CHIRLESTQN,  s.  C, 
1017  Ha 


CHIHUAHUA*  HaXlCO 
BtO  HB 


COLO  tilt    ALASKA 
995  MB 


COLUMBIA*  MO. 
990  MB 


DAVTONj  QHIU 
962  HB 


I    1 


13 
154 
579 

ua32 

1/S02 

1.998 

2/52". 

3.079 

3.669 

'•>302 

<>.97« 

5.708 

6.l|91 

7.360 

6,311 

9.37* 

10.590 

12.037 

12.890 

13.841 

14.967 

16.332 

17.696 

19.516 

19,476 

20.620 

22.030 

23.872 

25.048 

26.491 

28.333 

31.091 

33.536 


■56.3 

•59.1 


-53.7 
-52.2 

-50.1 


2.1 
2.5 


24.3 
27.1 
31.1 
33.8 
35.4 
34.0 
32.7 
28.0 
21.6 
15.5 
11.0 

e.i 

7.3 
5.5 

5.4 
5.9 
9.8 

18.1 


1.428 

165 

592 

1.046 

1.521 

2,024 

2,551 

3.121 

J. 716 

4.359 

5.032 

5.750 

6.574 

7.452 

9.412 

9.495 

10.709 

12.149 

12.996 

13.935 

15.039 

16.375 

17.706 

19.509 

19.449 

20,576 

21,976 

23.801 

24.971 

26.412 

29.332 


4.1 

.8 

-3.2 

.7.2 
-11.7 
-17.3 
-24.1 
-31,3 
-39.4 
-48.2 
■56.8 
-61.1 
-64.7 
-67.2 
-69.7 
-68.4 
-67.0 
-62.9 
-60.7 
-57.9 
-55.1 
-53.4 
■51.1 
-48.0 


-2.9 

-7.4 
■12.0 
-17.7 
-22.4 
-26.5 
-30.2 
-34.9 
-40.2 
■46.3 


1.8 
4.3 
6.9 
9.0 
10.1 
11.6 
13.7 
15.9 
18.6 
22.6 
26.8 
32.8 
35.1 
33.9 
29.9 
25.6 
23.4 
18.2 
11.9 
6.4 
3.7 
3.0 
3.0 
3.3 
5.2 


30 

-9 

400 

832 

1.281 

1.752 

2.247 

2.776 

3.333 

3.931 

4,565 

5,260 

6,004 

6,827 

7.731 

8.748 

9.927 

11.367 

12.232 

13.235 

14,423 

15,880 

17,335 

16,206 

19,211 

20,398 

21.654 

23.728 

24.913 

26.364 

29.235 

30.868 

33,231 

35.460 

36,959 

38,879 

41.t?4 


-33.3 

-39.0 
-45.2 
-50 
-93 

-52 

-51 

-51 

-90 

-50.4 

-50.2 


-51.0 

-51.0 

-51 

-51.7 

-52 

-50.9 

-49.9 

-48.7 


4.7 
4.8 


6.2 
8.3 
9.5 

12.4 
9.4 

12.1 
11.2 
12.4 
12.4 
11.9 
11.7 
10.9 
11. 5 
11.1 
10.6 
11.1 
11.5 
13.4 
14.7 
18.5 
25.8 
31.2 


238 

192 

969 

1,009 

1,472 

1,960 

2,475 

3,023 

3,600 

4.223 

4.884 

5.601 

6.367 

7.219 

8.149 

9.191 

10.386 

11.813 

12.660 

13.628 

14,768 

16.158 

17.544 

18.377 

19.338 

20.478 

21.882 

23.692 

24.845 

26.263 

28.094 

30.679 


4.6 
3.8 
1.9 

-1 

•  4.7 
-7.7 
-11.1 
-19.2 
-20.1 
-29.5 
-31.7 
-38.7 
-45.9 
-52.3 
-56.2 
-58.1 
-99.0 
-60.0 
-60.8 
-60.1 
-60.3 
-60.1 
-99.0 
-98.8 
-97.4 
-96.8 
-95.7 
-94. 
-92.0 


8.1 
9.7 
11.1 
13.2 
14.0 
14.9 
19 

17.0 
18.0 
20.5 
23.1 
29.2 
27.9 
27.8 
29 

22.0 
17.3 
13.6 
11. 
10.7 
9.6 
8.9 
11 

14.3 
16.9 
20.7 


299 

150 
963 

1.000 

1.456 

1.942 

2.451 

2,999 

3.569 

4.186 

4.842 

5.960 

6.324 

7,171 

8,098 

9.137 

10.331 

11,760 

12,609 

13,584 

14,732 

16,123 

17.520 

18.356 

19.321 

20.466 

21,867 

23.692 

24.838 

26.262 

28.119 

30.709 


.7 
-.9 

-2.2 
-4.1 
-6.5 
-8.9 
-12.3 
-16.2 
-21.0 
-26.4 
-32.7 
-39.5 
-46.2 
-52.5 
-55.8 
-56.5 
-57.7 
-56.8 
-59.7 
-59.2 
-59.2 
-59.2 
-56.9 
-57.9 
-57.2 
-56.2 
-55.0 
-93.6 
-49.4 


-2.2 

-J. 7 
-10.3 
-U.9 
-19.7 
-17 
-20.0 
-24.0 
-26. 
-32. 
-37.4 
-41 
-4J.7 


8.6 
9.0 


27.1 
28.1 
26.1 


9.1 
11.2 
13.6 
15.0 
18.9 
23.9 
32.9 


OOOOE  CITV.  KANS. 
927  MB 


EL  PASO/  TEXAS 
686  MB 


30 

30 

30 

30 

1. 

30 

1. 

30 

2. 

30 

2, 

30 

it 

30 

3, 

30 

(t. 

30 

5, 

30 

9, 

30 

6. 

30 

7. 

30 

6. 

30 

9, 

30 

10. 

30 

12. 

30 

12. 

30 

13. 

30 

15. 

30 

16. 

30 

17. 

30 

19. 

30 

19. 

30 

20. 

30 

21. 

30 

23. 

30 

24, 

27 

26. 

22 

28. 

18 

31. 

6 

33. 

10.4 

12.6 

11.5 
10.5 
8.8 
6.2 
3.2 
-.2 
-4.2 
-8.6 
-12.7 
-17.8 
-24.1 
-31.5 
-39.6 
-48.2 
-57.5 
-61.6 
-64.9 
-67.8 
-70.1 
-69.0 
-66.8 
-63.4 
-60.3 
-57.4 
-55.1 
-53.4 
-51.2 
-47.6 
-43.7 
-37.4 


-15.1 
-21.6 


-33.2 

-38.2 


2.0 

3.0 

3.0 

2.8 

4.6 

6.8 

9.7 

12.6 

14.6 

16.9 

20.1 

23.0 

26.6 

31.5 

40.1 

43.6 

43.0 

37.5 

31.8 

23.2 

15.7 

10.0 

7.3 

9.3 

3.8 

4.4 

5.0 

7.6 

10.9 


1.611 

193 

608 

1.048 

1,510 

1.999 

2.519 

3.073 

3.693 

4,278 

4,938 

5,660 

6,428 

7.284 

6.217 

9.260 

10.453 

11.868 

12.701 

13.699 

14.788 

16.166 

17.546 

18.374 

19,332 

20.469 

21.860 

23.669 

24,821 

26.241 

28.062 

30.736 


■61.0 
-62.1 
-61.9 


-10.1 
-13.5 
-16.8 
-20.8 
-24.3 
-28.2 
-33.0 
-36.7 
-42.2 
-46.3 


2.7 

4.1 
6.4 
7.7 
9.0 
10.9 
11.3 
12.0 
13.5 
14.8 
15.8 
15.1 
18.5 
19.5 
18.0 
17.2 
13.2 
10.1 
8.8 
7.1 
5.9 
6.4 
7.4 
8.2 
11.3 
15.9 


791 

170 

586 

1.028 

1.497 

1.992 

2,510 

3.069 

3.649 

4.272' 

4.931 

5.697J 

6.427 

7.284! 

8.215 

9.261 

10.457 

11.877 

12.719 

13.683 

14,817 

16.199 

17,974 

19,402 

19,399 

20,493 

21,896 

23,713 

24,867 

26,297 

29,134 

30,777 


-62.8 
-61 


-7.1 
-9.9 

-13.0 

-19 

-16 

-22 

-27 

-31.9 

-36 

-42.2 

-46.2 


21.2 
23.3 


29.1 
21.5 
16.9 


1.193 

185 

610 

1,060 

1,532 

2,031 

2,997 

3.117 

3.707 

4.342 

5.012 

5.749 

6.535 

7.404 

6.394 

9.417 

10.630 

12.061 

12.898 

13.851 

14.964 

16.307 

17.651 

18.462 

19.406 

20.536 

21.933 

23.799 

24.927 

26,372 

28,297 


8.3 
6.0 
3.6 
1.1 
-2.0 
-9.4 
-9.7 
-14.4 
-19.9 
-26.3 
-33.5 
-41.6 
-50.0 
-57.5 
-60.6 
-63.3 
-66.3 
-68.1 
-66.8 
-64.9 
-62.9 
-60.5 
-58.3 
-95.7 
-53.8 
-52 
-49.9 


t.7  38    1.6 


1.1 
1.0 
3.0 
5 

9.0 


-15.4  2! 

-20.2  26 
-24.5 

-29.7  26 


12.8 

14.2 


1,908 

248 

660 

1,099 

1,596 

2,037 

2,598 

3,109 

3,693 

4,326 

4,989 

5,724 

6,498 

7,364 

8,309 

9,399 

10,992 

11.963 

12.791 

13.743 

14.864 

16.233 

17.603 

18.427 

19.380 

20.919 

21,912 

23,726 

24,680 

26,296 

28,131 

30,799 


"5.4 
-9.9 

-14. 

-17. 

-21. 

-29. 

-30.1 

-39 

-40.9 

-49.6 


9.6 
6.6 
6.8 
7.8 
7.9 
8.0 
9.4 
10.7 
12.9 
13.2 
12.8 
11.1 


9.6 

7.8 


EMPALME,  MEXICO 
1014  MB 


ftlDBANKSt  ALASKA 
969  MB 


FLIHT,  MICH. 
987  MB 


GLASC0H<  MONT. 
939  HB 


12 
132 
973 

1,040 
1,927 
2.036 
2.974 
3.140 
3.740! 
4.382! 
9.063 
9.603 
6.996 
7.471 
8.426 
9.497 
10.718 
12.159 
12.994 
13.943 
15.049 
16.381 
17.712 
18.913 
19.450 
20.971 
21.965 
23.796 
24.992 
26.397 
28.282 
30.94B 


19.5 
20.1 


1. 
-1. 
-5. 

-8.1 


-2.6 
-7.4J  ' 
-12. 2| ■ 
-17.9  . 
-24.5  ■ 
-31. b' 
-40.1, 


-97.2 


-12. 
-16.4  23 
-19.1  24 
-23. 


27. 


24 


-64.4 

27 

-61. e'     ]29 

-98.5 

'28 

-55.4 

!  25 

-53.5 

27 

-51.0 

26 

-47.9 

29 

-43.6 

11.5 

13.9 

16.6 

l9.9 

26.8 

31.8 

35.9 

33.4 

28.8 

24.5 

19.0 

14.3 

10.2 

6.9 

3.9 

2.3 

2.6 

3.2 

4.4 


446 
652 
.290 
,755 
.248 
■  766 
.316 
,904 
,528 
,208 
30i  5.937 
30  6.739 
30  7.622 
30  8.620 
3o'  9.787 
3o;  11.225 
30,  12.091 
29  13.095 
29  14.279 
29'  15,726 
29|  17,171 
29,  18.032 
28]  19.018 
27;  20.196 
21.612 
23.439 
24.597 
26.003 
27,810 
30,316 


-11.4 

-12.2 
-14.7 
-17.5 
-21.1 
-24,7 
-28.8 
-33.5 
-38.8 
-44.6 
-50.1 
-93.8 
-94.0 
-92.1 
-91.6 
-91.9 
-91.4 
-91.6 
-92.7 
-93.3 
-94.2 
-94.8 
-99.8 
-96.6 
-97.9 
-98.3 
-99.8 
-61.4 


-17.0 
-16.1 
■16.4 
■19.0 
-20.3 
-23.4 
-26.7 
-31.2 
-35.2 
-38.9 
-42.3 


13.4 
13.8 
14.9 
15.0 
16.1 
17.2 
18.7 
19.8 
21.6 
24.6 
26.2 
27.5 
30.9 
34.3 


236 
129 

540 

979 

1.430 

1.909 

2.414 

2.994 

3.920 

4.139 

4.779 

5.493 

6.249 

7,091 

8,012 

'^,047 

10,239, 

11,6691 

12,525] 

13,914, 

14,672 

16,081! 

17,»89 

18,330 

19,307' 

20,495 

21,861 

23,681 

24,834 

26,252 

28,109 

30,747 


-1.0 
-2.6 
-4.6 
-6.4 
-9.0 
-11.  7 
■15.0 
-18.7 
■23.2, 
■28.41 
■34. 4i 
■40.6 
■47.1 
■92.9 
-9».7 
-94.4 
-99.7 
•97.0 
-97.5 
■58.1 
-58.1 
-56.3 
-58.3 
■57.9 
-57.3 
■57.2 
-56.3 
-94.3 
-90.7 


-2.5 

•4.8 
•  7.3 

-10.6 

-19 

-18 

-21 

-29 

-30 

-33.2 

-37.6 


9.6 

6.7 
7.1 


10.6 
12.0 
14.0 


■    9.9 

10.6 
11.4 
12.0 
14.6 


180 

170 

601 

1,047 

1.920 

2.019 

2.946 

3.101 

3.689 

4.323 

4.991 

5.726| 

6.909| 

7.3761 

9.325 

9.388; 

la.602{ 

12.042 

12.681 

13.6361 

14.955, 

16.311, 

17.664! 

18.477 

19.426 

20.563 

21.965 

23.796 

24.963 

26.403 

28.272 

30.991 


7.9 

10.9 
9.8 
8.2 
5.5 
3.2 
.5 
•  2.9 
-6.4 
-10.5 
-14.9 
-20.6 
-27.0 
-33.9 
-41.6 
-49.7 
-97,0 
-60,2 
-62,3 
-69,4 
-66,5 
-65,8 
-64,2 
-61,7 
-59.6 
-98.0 
-99.1 
-93.9 
-92.0 
■49.9 
-44.0 


•6.2 
•8.6 


-11.0 

■13.2 

■19 

■24.1 

•29.3    28 

-33.6    28 

-36.6 

27 
27 


19 

18.9 

21.3 


36.9 

34.4 
30.1 
23.7 
19.0 
11.9 
8.4 
6.9 
9.4 


8.7 
11.4 
19.4 


696 

159 

570 

1.004 

1,466 

1.991 

2.46« 

3.010 

3.58^ 

4.19^ 

4.65^ 

5.56« 

6.331 

7.170^ 

8.09i 

9,  13l! 

10,31« 

11,73* 

12,570i 

13,534 

14,67»    - 

16,08a  - 
n,489J  - 

19,32ft 
19,298 
20.449J 
21.892' 
23.695 
24.80« 
26.206 
28.036 
30,604 


2.6 

1.9 

-.4 

-3.4 

•  6.4 

•  9.8 
13.6 
17.6 
21.9 
27.1 
33.1 
40.0 
47.9 
94.2 
98.3 
99.6 
99.0 
58.4 
58.4 
58. 

-57,9 
-98,0 
-98,9 
-98,9 
-99.2 
-99.1 
-99.8 
-98.6 
-97.5 


•6.2 
•9.3 

-11 

-12 

-16 

-19.1 

-23 

-28 

-31.9 

-36.9 

-42.5 

-4). 6 


11.6 
12.4 


21.3 
22.5 
24.1 
23.4 
22.9 
22.6 
19.6 
16.5 
13.8 
11.7 
10.2 
6.4 


^te  ftt  end  of    table 


RAWINSONDE  DATA 


Average  monthly  value 


NOVEMBER  1969 


ORtND  JUNCTION^ 
857  MB 


GREAT  FALLS' 
889  MB 


GREEN  BAY'  WIS. 
989  HB 


CREENSBGRD'  N 
986  hi 


MARIANA 
998  KB 


SURFACE 
1000 
950 
900 
850 
BOO 
750 
700 
650 
600 
550 
500 
<.50 
400 
•150 
300 
250 
200 
175 
150 
125 
100 
60 
70 
60 


l'«72 

221 

639 

1/079 

1>541 

2/03U 

2'S'.8 

3'098 

3'678 

't<303 

4'962 

5,691 

6<i>65 

7,323 

8,263 

9,312 

10,508 

11,92<> 

12,757 

13,712 

U,836 

16,209 

17,58'! 

18,<iU 

19,369 

20,503 

21,902 

23,720 

24,867 

26,307 

26,156 


1,5 
1.4 
•  .5 

•  3.3 

-6.3 

•  9.5 

■13.4 
-18.0 
-23.2 
-29.2 
-36.6 
-44.6 
-53.0 
-59.1 
-61.2 
■62.0 
-62.9 
-63.2 
•62.6 
-61.4 
-60.3 
-60.1 
-56.6 
■57.0 
■56.3 
■54.6 
■53.6 


-7.0 
-7.7 
-10.0 
-13.2 

-U.e 

•23.5 
•27.3 
•31.1 
•36.1 
•41.6 
•46.0 


16.8 
17.0 
13.8 


1,118 
159 
576 

1,021 

1/483 

1/975 

2/493 

3/038 

3/617 

4/235 

4,695 

5,609 

6,380 

7,227 

8,158 

9,200 

10,390 

11,802 

12/632 

13,589 

14,726 

16,119 

17,522 

18,361 

19/331 

20/478 

21/860 

23/669 

24/839 

26,255 

26,071 

30,636 

32,860 


4.3 
1.5 
-1.7 
-4.6 
-8.3 
-11.8 
-15.6 
-20.6 
-25.5 
-31.4 
-38.3 
-46.1 
-53.8 
-59.7 
-61.3 
-61.0 
-59.7 
-59.5 
-57.9 
-56.5 
-56.0 
-58.4 
-J8.3 
-58.4 
-58.0 
-58,0 
-56.0 
-56.3 
-54.0 


-8. 8 
-10.4 
-12.4 
-15.5 
-19.9 
-26.0 
•28.4 
-32.6 
-36.3 


10.6 
9.9 

10.5 
U.2 
12.2 
14.0 


21.1 
22.2 

23.7 
22.9 
21.1 
19.3 
17.1 
13.0 
9.3 
6.7 
7.7 
6.2 
6.1 
6.2 


210 
123 
533 

964 

1,416 

1,896 

2,399 

2,937 

3,502 

4,115 

4/760 

5,468 

6,223 

7,061 

7,979 

9,010 

10,196 

U,624 

12,476 

13/459 

14,617 

16/027 

17,433 

16,274 

19,245 

20/391 

21,790 

23,593 

24,737 

26,145 

27,981 

30,550 

32,616 


•  1.6 
-3.0 

•  5.0 
-7.1 
-9.4 

•12 

-15.9 

•19.7 

r24.1 

■29.1 

■35.2 

-41.4 

■46.1 

•53.4 

■55.2 

■55.3 

■55.6 

■56.6 

■57.6 

■56.2 

-56.0 

■56.1 

■59.0 

-59.4 

-56.9 

-58.8 

-56.6 

•56.6 

-54.0 

•51.9 


-4.3 
-6.0 
-11.4 
-14.2 
-17.6 
-20.8 
-23.0 
-26.8 
-30.6 
-34.8 
-39.4 
-42.8 
-46.6 


6.8 
7.8 
9.1 
9.9 

11.1 

12. 

13. 

15. 


20.1 

21.6 

20.6 

16.0 

16.3 

15 

12.3 

11.5 


275 
15B 
579 
1/020 
1/464 
1/973 
2/491 
3,040 
3,624 
4,248 
4,913 
5,635 
6,412 
7,268 
6,206 
9,262 
10,469 
11,904 
12,749 
13,720 
14,859 
16,241 
17,623 
18,456 
19,423 
20,567 
21,977 
23,305 
24,970 
26,403 
26,259 
30,919 
33,276 


6.1 
4.3 
2.5 
.9 
-.7 

•  3.1 
-5.6 

•  9.2 
-13.4 
-18.2 
-23.3 
-29.3 
-36.1 
-43.5 
-50.8 
-56.3 
-57.5 
-59.2 
-60.7 
-62.2 
-60.9 
-59.9 
-59.1 
-56.2 
-56.8 
-55.5 
-54.5 
•53.1 
-50.9 
-46.9 
-42.6 


-6. 

-9.B 
•13 
-16.8 
•20.1 
•22.9 
-26.9 
•30.9 
-36.1 


6.2 

7.3 
6.5 
9.6 
11.3 
12.9 
14.7 
17 

19.1 
21.6 
22.2 


29.1 
27.0 
23.0 
19.2 
13 


6.9 
6.0 
9.6 
10.6 


14 


21.1 


94 
S50 

1/020 

1/51S 

2/034 

2/563 

3/16C 

3/774 

4/42G 

5/124 

5/863 

6/6911 

7/603 

8/596 

9,708 
10,975 
12/452 
13/298 
14,242 
15,315 
16/588 
17,84C  -79.6 
18/606 
19/515 
20/611 
21/994 
23/81C 
24/976 
26/427 
26,332 
31,056 
33,511 
35/866 


22. 

17.8 
14.3 
9.7 
3 
•1.0 
•4.8 
-10. 
-IS. 
-19. 


-69.1 
-64,9 

-60.7 


-42.0 
-36.4 
-33.6 


10.3 
11.3 
10.6 


10.6 
6.9 


5.7 
8.6 

10.1 
13.1 
13.7 
15.4 


HUNTINGTON  H.  VA. 
989  MB 


INTERNATIONAL  FALLS/ 
970  HB 


JOHNSTON  15.,  PACIFIC  AREA 
1013  «B 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

29 

200 

29 

175 

29 

150 

29 

125 

29 

100 

29 

60 

29 

70 

28 

60 

28 

50 

26 

40 

28 

30 

28 

25 

26 

20 

28 

15 

28 

10 

24 

7 

10 

5 

246 

2.8 

.3 

20 

152 

570 

4.2 

-.6 

25 

008 

1.8 

•3.6 

26 

468 

.2 

•7.3 

26 

953 

-1.1 

-10.5 

27 

470 

•  3.2 

-13.4 

28 

010 

•  5.2 

-16.0 

28 

590 

-8.1 

-IB.? 

28 

208 

-11.3 

-22.6 

28 

672 

-15.2 

-26.9 

28 

585 

-20.0 

-31.2 

28 

357 

-25.5 

-36.2 

28 

204 

-31.7 

-40.6 

28 

135 

-38.5 

-44.9 

28 

179 

-45.3 

27 

378 

-51.6 

27 

815 

-56.0 

27 

661 

-57.5 

27 

633 

-58.1 

27 

774 

-59.6 

27 

166 

-60.5 

27 

558 

-59.4 

27 

394 

-59.0 

27 

362 

-5B.6 

27 

509 

-57.9 

26 

919 

-57.0 

26 

752 

-55.5 

27 

906 

-55.3 

27 

334 

-54.1 

27 

190 

-51.9 

27 

845 

-47.7 

26 

264 

-43.6 

11 

142 

585 

1,049 

1,533 

2,041 

2/579 

3/149 

3/754 

4,404 

5,094 

5,844 

6/650 

7/540 

6,517 

9,612 

10,857 

12/315 

13/156 

14/102 

15/190 

16/491 

17,764 

18,571 

19/497 

20,615 

22,005 

23,828 

25,001 

26/454 

28/356 

31/092 

33,522 


20.6 

17.7 

22 

21.8 

16.2 

22 

18.8 

15.9 

12 

15.6 

13.3 

11 

12.7 

10.2 

10 

11.0 

3.6 

09 

9.6 

-4.3 

06 

7.3 

-6.6 

06 

4.4 

-12.6 

08 

.6 

-17.0 

06 

•  3.6 

-21.1 

35 

•  8.5 

-25.2 

31 

-13.6 

-31.3 

31 

-19.9 

-36.0 

30 

-26.6 

-42.6 

29 

-34.9 

-49.8 

29 

-44.6 

30 

-55.4 

30 

-61.0 

29 

-66.7 

29 

-71.6 

29 

-75.7 

28 

-74.2 

28 

-70.6 

29 

-65.6 

30 

-62.0 

17 

-53.8 

06 

-54.7 

08 

-52.4 

07 

-49.5 

07 

-45.4 

10 

-40.7 

15 

-37.4 

2.7 

1.7 

1.5 

3.0 

5.6 

5.9 

7.3 

9.8 

11.9 

16.8 

17.2 

16.7 


1.9 
3.3 
3.6 
4.0 
2.3 


4.0 
6.0 
7.0 
8.7 
10.6 
12.7 
14,1 
15,8 
17.4 
19.2 
20.2 
22.3 
24.4 
27.7 
29.6 
30.3 
29.1 
25.7 
21.2 
17.6 
12.4 
11.3 
9.9 
6.6 
10.3 
11.7 
13.4 
17.7 
24.2 
33.9 


359 

120 

526 

952 

1,402 

1,873 

2,376 

2,916 

3,476 

4,086 

4,727 

5,435 

6,  188 

7,022 

7,937 

8,966 

10,153 

11/583 

12/436 

13/421 

14,585 

16,001 

17,413 

16/257 

19,226 

20,374 

21,772 

23,570 

24,707 

26,085 

27,881 

30,413 

32,735 

34,969 


-10.4 

-13. 

-16. 

-18.3 

-2 

-25.5 

-30. 

-34. C 

-37. 


-36.2 
-42.2 


5.9 

7.6 
9.2 


31 

13 

8 

31 

14 

8 

3C 

15 

6 

31 

16 

6 

31 

19 

6 

31 

20 

7 

31 

20 

6 

30 

19 

8 

30 

17 

5 

30 

15 

2 

2'^ 

14 

2 

2! 

12 

e 

29 

10 

8 

29 

10 

0 

3C 

9 

2 

3C 

9 

0 

30 

9 

0 

100 
169 
594 
/043 
/513 
/009 
/530 
/088 
,674 
,310 
/976 
/712 
/496 
/361 
,311 
,375 
,590 
/025 
/862 
/817 
/932 
/263 
/634 
/449 
/399 
/533 
,937 
,766 
,933 
,375 
,265 
,933 
,352 


-60. 

-62. 

-65. 

-66. 

-65. 

-63.6 

-61.3 

-59 

-57 

-55 

-53.7 

-51.5 


6    21 


11 

14 

18 

21.3 

25.1 
-31.0    27 

36. 6|   27 
27 
-46. 6|    27 


.5 

1.0 
2.3 


12.9 
14.9 
16.8 
16.6 
21.3 
24.9 
29.1 
33.2 
36.9 


30.1 
23.3 
16.1 
12.5 
9.0 
6.' 
6.3 
8.0 
6.5 
11.9 
15.4 
24.6 


US 

563 

1,032 

1,521 

J/034 

2,577 

3,152 

3,76C 

4,416 

5/107 

5,669 

6,685 

7,582 

6,570 

9/676 

10/934 

12/405 

13/251 

14/197 

15/26C 

16/565 

17/838 

18/614 

15,534 

20/649 

22,036 

23/656 

25/027 

26/483 

26/385 

31,121 

33,54C 


26.2 

25.1 

21.3 

18.3 

15.7 

13.7 

11.5 

9.3 

6.3 

2.  V 

•1.1 

•  5.7 

-11.0 

-16.9 

-24.1 

-32.7 

-42.3 

-53.6 

-60.3 

-67.1 

-73.8 

-78.2 

-76.8 

-72.4 

-66.1 

-62.4 

-59.1 

-65.1 

-52.0 

-48,5 

-45.3 

-41,3 

-40.9 


4.3 
7.5 


1.5 
.5 

1.3 
3.2 

5.3 
6.2 
8.1 


KEY  WEST/  FLA. 
1015  MB 


KING  SALMON/  ALASKA 
997  HB 


SURFACE 
1000 
950 
9O0 
850 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


135 

574 

1,039 

1/523 

2/031 

2/564 

3/140 

3/741 

4/392 

5/074 

5,829 

6,632 

7,521 

6/493 

9/582 

10/823 

12/274 

13/111 

14/051 

15/140 

16/448 

17/759 

18/554 

19/490 

20/615 

22/008 

23/840 

25/022 

26/490 

28/410 

31/140 

33/570 


21.2 

21.0 

18.1 

15.1 

13.1 

11.9 

9.8 

6.9 

3.9 

-.1 

•  4.2 

•  3.8 
-14.5 
-20.8 
-28.1 
-36.1 
-45.6 
-56.3 
-62.2 
-67.2 
-71.5 
-74.0 
-71.8 
-67.7 
-64.0 
-61.2 
-58.4 
-53.1 
-49.6 
-47.1 
-43.6 
-39.2 
-37.0 


16.7 

02 

16.2 

04 

15.0 

05 

10.6 

05 

2.8 

32 

-3.5 

28 

-8.2 

26 

12.3 

29 

17.3 

26 

21.2 

28 

24.7 

28 

23.4 

28 

33.7 

28 

37.9    26,     15.7 


30.7 

30.1 

27.1 

20.3 

12.3 

6.8 

3.1 

1.2 

1.1 

2.3 

2,8 

1,7 

1,7 

10,1 


15 

-14 

388 

813 

1/260 

1,731 

2,230 

2,755 

3/311 

3/908 

4/540 

5/231 

5/966 

6/766 

7/665 

8/698 

9/875 

11/316 

12/185 

13/169 

14/378 

15/836 

17/294 

18/164 

19/169 

20/356 

21/602 

23/666 

24/647 

26/294 

28/137 

30/603 


•  9,0 

-12.7 

01 
02 

•5.2 

-9.7 

03 

-5.4 

-10.3 

04 

-6.9 

-12.8 

01 

•  9.2 

-15.3 

36 

-11.7 

-18.1 

35 

-14.5 

-20.2 

28 

-17.6 

-23.4 

26 

-21.4 

-27.5 

26 

-25.3 

-31.3 

25 

-30.0 

-36.6 

25 

-35,3 

-40.8 

25 

-40.6 

-42.7 

25 

-46.1 

25 

-51.2 

25 

-53.5 

24 

-51.7 

24 

-50.4 

25 

-50.7 

24 

-50.2 

25 

-49,9 

25 

-50.5 

25 

-50.7 

25 

-50.5 

25 

-51.6 

26 

-51.8 

27 

-52.0 

27 

-52.8 

26 

-53.0 

29 

-53.9 

29 

-57.4 

12.1 
14.7 
14.1 
14.0 
14.3 
13.6 
14.2 
14.2 
13.2 
12.9 
13.4 
12.4 
13.7 
15.0 
17.1 


30 

88 

537 

1,013 

1,508 

2,026 

2/569 

3/150 

3/761 

4/416 

5/111 

5/371 

6/690 

7/591 

8/565 

9/698 

10/964 

12/439 

13/264 

14/227 

15/301 

16/572 

17/844 

18/625 

19/544 

20/652 

22/040 

23/856 

25/023 

26/473 

28/366 

31/122 

33/627 


15.9 

13 

10.1 


-30.6 
-41.1 


10. J 
15.3 
21.1 


455 

862 

1/294 

1/751 

2/235 

2/747 

3,292 

3/873 

4/492 

5/166 

5/868 

6/692 

7/ 5  72 

8/566 

9/729 

11/166 

12/033 

13/032 

14/220 

15/665 

17/111 

17,972 

16,971 

20/161 

21,537 

23,399 

24/533 

25/911 


-16.7 

-21.1 

03 
04 

-14.3 

-20.2 

06 

-15.0 

-21.0 

06 

-15.4 

-21.4 

05 

-16.3 

-22.4 

0! 

-16.3 

-24.0 

0! 

-20.9 

-21. i 

14 

-23.6 

-31.1 

19 

-27.0 

-35.2 

22 

-31.0 

-38.6 

22 

-35.4 

-42.5 

22 

-40.2 

-46.2 

22 

-45.5 

2- 

-50.7 

22 

-54.6 

22 

-55.3 

23 

-52.8 

24 

-52.1 

24 

-51.9 

24 

-51.5 

25 

-52.4 

2! 

-52.6 

26 

-63.0 

2< 

-53.5 

26 

-54.3 

26 

-55.4 

27 

-57.1 

2: 

-59.1 

21 

-60.8 

6.0 
7.2 
7.6 
7.6 
6.6 
7.9 
9.9 
10.2 
13.2 
15.0 
16.9 
17.9 
13.9 
20.7 


541 

1/014 

1/608 

2/027 

2/574 

3/152 

3/766 

4,420 

5,121 

5,877 

6,699 

7/600 

6,596 

9,711 

10,979 

12,457 

13,304 

14/246 

15/326 

16/599 

17/860 

16/633 

19/547 

20,653 

22/033 

23/848 

25/016 

26/463 

28/362 

31/076 


-15.2 
-22.2 

-30 

-40 

-53 

-60.2 

-67.6 

-74.9 

-61.4 

-76.1 

-73.1 

-66.3 

-64.1 


23 
23 

21.6 
18. 
14. 
10.6 


•5.7 
•9.6 

-16.8 

-22 

■28 

-35.5 

-43.0 

-50 

•62.1 

•69. 


08 

7.9 

10 

2.0 

27 

2.2 

27 

4.1 

29 

2.7 

23 

.9 

10 

3.3 

08 

7.7 

08 

9.4 

09 

15.3 

10 

20.2 

See    refercQce    note   at    end   of    table 


RAWINSONDE  DATA 

Average  monthlY  values 


NOVEHBER  1969 


LAKE  CHAKLES<  LA. 
1019  HB 


LANDER^  HYO, 
831  HB 


LIHUE  KAUAI,  HAWAII 
1013  MB 


LITTLE  RDCK,  A«K . 
1011  HB 


KCCRATH,  ALASKA 
992  MB 


3-E 


SURFACE 
1000 
950 
900 
SSO 
BOO 
750 
700 
t>50 
600 
b50 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 
60 


5 

166 
597 
1/050 
1,525 
2/025 
2/555 
3/113 
3/709 
4/343 
5/018 
=  /757 
6/548 
7/422 
8/379 
9/450 
10,672 
12/109 
12/944 
13/B93 
15/000 
16/334 
17/669 
18/475 
19/417 
20/547 
21/949 
23,777 
24,948 
26,393 
28,284 
30,990 
33,470 


2>4 

-.8 
•  4,7 
■  8.r 
-12.9 
-18.5 
-24.7 
-31.8 
-40.2 
-48.7 
-57.7 
-61.5 
-64.3 
-67.2 
-70.1 
-67,9 
-65.9 
-63.2 
-60.2 
-57.6 
-54,8 
-53.1 
-50,6 
-47.0 
-41.9 
-39.5 


-.2 

-4.6 
-7.8 
-10.3 
-12.9 
-17.1 
-20.5 
-24.4 


3.6 
4.9 
5.9 


28.2 
33.5 

36.2 
39.4 
39.5 
35.1 


13.2 

20.1 


1,697 
206 
618 
1,054 
1,518 
2,003 
2,520 
3,072 
3,646 
4,276 
4/933 
5/658 
t/429 
7/283 
8/216 
9/259 
10/449 
11/366 
12/696 
13/648 
14/778 
16/157 
17/540 
16/370 
19/331 
20/469 
21/863 
23/667 
24/828 
26/250 
28/033 
30/701 


-11.1 
-13.7 
-16.6 
-20.2 
-23.5 
-26.6 
-31.? 
-36.'. 
-41.6 
-46.4 


-62.2 

-60,8 


13.1 
14.9 
15.9 
17.4 
18.5 
17.5 
18.5 
16.9 


10.6 
8,7 


36 

146 
98S 

1/0S6 

1/542 

2/052 

2/588 

3/163 

3/769 

4/419 

5/105 

5/862 

6/669 

7/561 

8,539 

9/633 

10/878 

12/335 

13/176 

14/122 

15/214 

16/517 

17/606 

18/594 

19/520 

20/638 

22/027 

23/648 

25/016 

26/470 

28/362 

31/069 

33/515 

35/839 


22.8 
22,7 


19.5 
19 

17.4 


-44.9 
-55.4 

-60.7 

-66.1 

-71 

-75.8 

-73 

-70 

-65.6 

-62.1 

-59.2 

-55.0 


-46.8 
-42.8 
-38.8 


7.8 

8.9 

11.3 

16.0 

20.6 

21.3 

20.5 

15.7 

11.7 

7.0 

4.1 

1.3 

1.2 

1.4 

1.4 

2.7 

3,1 

1.9 

1.0 


79 
164 
595 

1/034 
1/503 
1/997 
2/513 
3/070 
3/651 
4/281 
4/944 
5/674 
6/444 
7/312 
8/255 
9/313 
10/523 
11/957 
12/796 
13/760 
14/866 
16/256 
17/616 
18/440 
19,394 
20/534 
21/936 
23/760 
24/924 
26/366 
28/272 
30/924 


5.4 
7.0 
6,4 
6,6 
5,4 
3.3 
.8 
-1.9 
.5,1 
.6.5 
-12.5 
-17.0 
-22 
-28.8 
-35.3 
-42.5 
-50.3 
-56.8 
-59.2 
-61.0 
-63.2 
-63.8 
-63.2 
-62.5 
-60.9 
-58.9 
-57.6 
-55.7 
-54.2 
-52.2 
-49.5 
-47.0 


2. 

1.7 

-.3 

•2.5 

-6.7 
-10.6 
-13.8 
-16. 
-19.1 
-22.4 
-26.4 
-31.4 
-36.6 
-42.  8 
-46.5 
-49.1 


2.2 

4.7 


28.2 
19.6 
15.1 


426 
835 

'280 
.750 
t2 
.769 
.320 
.914 
.539 
225 
956 
.766 
.654 
.654 
821 
.256 
127 
132 
.321 
.77B 
.235 
106 
HI 
.293 
.733 
.577 
.699 
142 


.9.5 
'12.8 
■15.9 
■19.2 
■23.2 
■27.6 
■32.1 
■37.1 
■42.9 
■49.0 
■53.9 

54,5 
•51. 
■50. 
■90. 
■50.4 
■50. 
■90. 
■50. 
■91. 
■52. 
■92. 
■53. 
■91. 
■52. 


-17.5 

-16. 

-16.4 

-17. 

-21.5 

-23.5 

-26. 

-31.1 

-34.7 

-39. 

-42. 


HAJURG,  MARSHALL  IS. 
1010  H9 


HEDFORDj  JREC. 
974  MB 


MIAMI/  FLA. 
1016  HB 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

800 

30 

750 

30 

700 

3u 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

80 

30 

70 

29 

60 

29 

50 

29 

40 

28 

30 

26 

25 

26 

20 

26 

15 

22 

10 

21 

7 

10 

87 
536 

1/013 
1/507 
2/027 
2/572 
3/153 
3/761 
4/422 
5/110 
5/881 
6/697 
7/611 
8/611 
9/731 
11/007 
12,495 
13/346 
14/300 
15/366 
16/671 
17/942 
18/724 
19/649 
20/765 
22/15 
23/988 
25/166 
26/634 
28/562 
31/335 
33/834 


16.3 
13.7 
10.8 


-65,9 
-73.1 


25 

22.6 

18,6 

15 

11 
8.0 
4.2 
.5 

-4.1 

-b.l 
-11.3 
-16.0 
-21. i 
-27.4 
-34.2 
-42.1 
-51.3 


1.2 
4.4 
6.9 
2.1 
4.3 
6.9 
4.9 
2.4 
3.3 
6.0 


21.6 
26.5 


401 
18B 

606 
1/049 
1/522 
2/020 
2/547 
3/102 
3/690 
4/320 
4/987 
5/715 
6/493 
7/354 
8/295 
9/347 
10/545 
11/958 
12/786 
13/737 
14/854 
16/231 
17/612 
18/441 
19/404 
20/544 
21/945 
23/763 
24/924 
26/353 
28/186 
30/793 
33/118 


5.1 
8.5 
8.2 
9.8 
3.0 
.2 
-3.4 
.7.5 
-12.0 
-16.9 
-22.3 
-28.7 
-36.0 
-44.3 
-52.6 
-60.3 
-62.2 
-62.8 
-62.4 
-62.2 
•61.4 
-60.7 
-59.9 
-59.4 
-58.1 
-56.9 
-56.2 
-55.6 
-55.2 
-53.4 
■92.2 


-6.3 
.9.5 
-12.3 
-16.8 
-19.9 
-22.0 
-26.2 
-30.5 
-34.7 
-40.5 


10.5 
13.3 
12.6 


11 

137 

579 

1/047 

1/533 

2/044 

2/586 

3/157 

3/766 

4/414 

5/106 

5/661 

6,674 

7/569 

8/553 

9/654 

10/907 

12/371 

13/213 

14/157 

15/244 

16/546 

17/636 

18/619 

19/549 

20/673 

22/074 

23/918 

25/100 

26/574 

28/495 

31/246 

33,642 


12 

10.7 


-33.7 

-43.5 

-94.7 

-60.6 

-67.1 

-71.7 

-75 

-74.8 


-42.8 
-38 

-36.9 


17 
16 
15 
12.9 


5.9 

7.3 
6.8 
12.1 
15.2 
18.2 
19.7 
20.3 
21.9 


144 
563 
1/044 
1/926 
2/033 
2/569 
3/139 
3/743 
4/367 
5/071 
5/821 
6/622 
7/509 
6/479 
9/566 
10/806 
12/261 
13/103 
14/051 
15/149 
16/469 
17/766 
18/584 
19/524 
20/651 
22/047 
23/884 
25/071 
26/946 
28/468 
31/229 
33/677 


18. 
16. 
16,8 


•9.3 
-13,1 
-17. 
-21. 
-25,2 
-29.1 
-39, 
-41.2 
-48,5 


2.9 

1.8 
3.0 
4.7 
6.3 
7.9 
10.9 
11.4 
12.9 
14.9 
17. 
21.3 
25.6 
30.4 
33.9 
34.4 
33.0 
29.3 
22.2 
14.3 
8.6 
4.6 


-52. 

-49.3 

-46.6 

-44.1 

-39. 

-36. 


423 

189 

626 

1/075 

1/554 

2/062 

2/600 

3/166 

3/771 

4/413 

5/097 

5/640 

6/641 

7/521 

8/489 

9/571 

10/801 

12/239 

13/068 

/OlO 

15/106 

16/425 

17,726 

18/521 

19/453 

20/972 

21/970 

23/796 

,967 

26/433 

28/362 


12.0 

13,2 

12.1 
11.9 
10.9 
6.6 
6.4 
2.7 
.1.7 
.6.0 
■10.4 
■16.0 
■22.0 
■29.2 
■37.9 
■47.5 
•97.9 
•62.5 
•66.6 
•70.7 
•73.3 
•71.9 
•66.7 
•64.9 
•61.2 
•58.8 
•55.3 
•52.7 
•47.8 
•45.7 


2.0 

.6 

2.8 

1.3 

2.0 

4.9 

7.9 

9.9 

12.1 

14.6 

16.1 

19.6 

21,8 

26.2 

32.9 

34.9 

39.4 

31.0 

29.9 

21.1 

14.6 

10.8 

6.9 

4.9 

2.2 

2.9 

4.0 

6.7 


HUNTOQHERY/    ALA, 
1014    HS 


NANTUCKET,    MASS. 
1015    HB 


NORTH  PLATTE/    NEBR. 
919   HB 


SURFACE 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

60 

70 

60 

50 

40 

30 


97 

168 
596 

1/044 
1/514 
2/011 
2/536 
3/092 
3/685 
4/317 
4/990 
5/724 
6/510 
7/377 
8/328, 
9/3931 
10/609| 
12/045 
12/884 
13/844, 
14/966| 
16,3221 
17/678 
18/498 
19/452 
20/595 
22/010! 
23/845 
25/019! 
26/470 
28/368 
31,094 
33,494 


5.1 

3.0 

32 

9.C 

4.4 

10. c 

1.3 

B.O 

-1.5 

-4.7 

-8.7 

-10.8 

-15.0 

-18.7 

-22.5 

-25.5 

-29.6 

-34.1 

-39.6 

-49.1 

-49.6 

27 

-60.2 

27 

-98.5 

27 

19.6 
17.6 
20.3 


31,3 
36.1 


27 
20.6 


-96,61 
-93, 9| 
-52,2 
-49,9 
-46,9 
-41.6 
-39.1 


13 
134 
555 

995 
1,458 
1,946 
2,459 
3,005 
3,580 
4,203 
4,859 
5,561 
6,349 
7/201 
8/136 
9/183 
10/382 
11/812 
12/659 
13/635 
.4/774 
16,172 
17,567 
18/404 
19/372 
20/918 
21/921 
23/733 
24/684 
26/295 
28/128 
30/746 
33/147 
35/678 


.9.1 
.8.1 
-11.0 


-24.9 
•30.9 


-44.9 
■52.0 


3.1 
1.6 
-2.8 
-9.8 
.8.5 
-11.5 
-15.  ' 
-18.9 
-22.2 
-26.6 
-30.0 
-35.1 
-40.0 


17.1 
18.7 
18,8 


10.3 
9.0 
10.1 
10.8 
12.2 
13.8 
17.0 
21.6 
32.9 
35.6 


36 

436 

847 

1/284 

1/745 

2/232 

2/750 

3/297 

3/895 

4/507 

5/186 

5/911 

6/718 

7/602 

0/599 

9/7»5 

11/197 

U/063 

13/065 

14/293 

15/703 

17/149 

18,017 

19,017 

20,195 

21,638 

23/494 

24/694 

26/083 

27/923 

30/316 

32/916 


-17.2 
-17.6 
-18.7 
-20.5 
-23.2 
-27.1 
-30.4 
-33. i 
-36. V 
-41.3 


13.6 
16. C 
17.2 


847 
173 
563 

/016 
/461 
/972 
/48e 
/037 
/61S 
/239 

/e97 

/613 
/384 
/230 
/199 
/199 
/390 
/BIO 
/650 
/615 
/794 
/143 
/935 
/369 
/332 
,472 
,868 
,676 
,828 
,240 
,063 
,713 


2.4 
3.8 
1.8 
-.9 
-3,9 
.7.1 
■11.0 
■15,2 
'20,1 
■25,9 
■32.3 
■39.1 
■46.4 
'53.4 
'57.7 
■56.9 
■59.4 
■60.1 
■60.5 
■60.1 
■59.6 
'59.7 
'59.6 
'99.1 
'97.9 
'57.6 
'96.7 
'96.2 
'93.1 


.7.1 
•9. 
'12, 

•19, 

•19. 

•22.7 

•26. 

■31. 

•36, 

■41,8 

■44,2 


9.6 
9.9 

10.3 
10.4 
10.9 
10.7 
11.4 
13.1 
13.9 
14.0 
16.3 
17.6 
19.7 
18.7 
21.2 
20.5 
19.1 
17.9 
13.4 
12.0 
10.6 
8.1 
7.3 
7.2 
8.4 
9.9 
12.3 
19.6 
19.9 


30    17 


9.3 

12.1 

13.9 

12.8 

10.8 

6.0 

4.8 

1.2 

•2.4 

•  6.5 

-11.1 

-16.1 

-22.1 

-28.6 

-39.9 

-44.1 

-92.4 

-99.1 

-60.6 

-61.7 

-62.9 

-63i7 

-62.9 

-61.7 

-60iB 

-39.5 

-98.2 

-96.3 

-95.3 

-54.1 

-92.8 

-SI. 7 


7.1 

5.9 

1.5 

-2.4 

-9.0 

•8.1 

-12.1 

-16.3 

-20.3 

-24.1 

-28.2 

-32 

-36 

-42 

-46.2 


2.6 
3.1 


6.9 
8.1 


7.0 
9.9 


^te  at  ead  of   tftble 


RAWINSONDE  DATA 

Aveisge  monthly  values 


NOVEMBER  1969 


OHAHA/    NEBfl. 
969    MB 


PAGO    PACO<    AMERICAN    SAMOA 
1010    Ite 


PEORIA'  ILU. 
993  MB 


PONAPE<  CARdLINE  IS. 
1005  MB 


PORTLAND/  HtlNE 
lOlS  hB 


C/1    ■> 


\& 


SURFACE 
1000 
950 
900 
850 
BOO 
750 
700 
650 
600 
550 
500 
<>50 
<i00 
350 
300 
250 
200 
175 
150 
125 
100 
60 
70 


«03 

1»B 

56« 

1/002 

1/1)66 

1/95* 

2/'.67 

3/015 

3/561) 

'1/211 

••/e66 

5/565 

6/350 

7/198 

S/123 

9/161 

10/352 

11/776 

12/619 

13/591 

l'./735 

16/130 

17,529 

18/365 

19/330 

20/473 

21/671 

23/660 

24/631 

26/2'>6 


•  2.2 

•  5.2 

•  6.3 
-11.7 
-16.0 
-20.7 
-26.'. 
-33.0 
-39.7 
-*6.7 
-53.0 
-56.9 
-58.0 
-58.1 
-59.6 
-59.5 
-59.5 
-59.5 
-59.2 
-59.2 
-58.9 
-57.9 
-57.7 
-57.3 
-5'..5 
-50.6 


-<i.9 
•8.5 
-12.0 
-U.'. 
-16.9 
-19.8 
-2',. 3 
-26.1 
-33.5 
-38.7 


11.1 
12.4 
13.1 
14.5 
15.3 
16,6 
17.9 
19.0 
20.5 
22.1 
23.6 
21.8 
21.1 
18.3 
15.0 
10.8 
9.9 


95 
543 
/017 
/509 
/026 
/568 
/149 
/761 
/416 
/109 
.674 
/690 
/597 
/592 
/707 
/975 
/»57 
/306 
/255 
/339 
/622 
/899 
/665 
/610 
/723 
/115 
/949 
/129 

/53e 

/510 
/264 


24.8 
22.3 
18.2 


-.6 

•  4.6 

•  9.7 
-15.3 
-22.2 
-30.5 
-40.6 
-52.6 


•42.8 
-38.6 


5.1 
3.6 
3.0 
2.4 
1.6 
1.9 
2. 


11.2 

13.7 
14.3 


200 
145 
559 

995 

1/455 

1/940 

2/450 

2/997 

3/570 

4/192 

4/645 

5/565 

6/323 

7/174 

8/100 

9/138 

10/329 

U/754 

12/601 

13/575 

14/723 

16/123 

17/519 

18/356 

19/323 

20/466 

21/871 

23/687 

24/843 

26,265 

28,094 

30/698 

33/059 

35/365 


•  8.5 

-11 

-16 

-.21.1 

-26.7 

-32 

-39.5 

-46.9 


-3.4 
-6.9 
-lu 
-12.3 
-15.7 


39 

80 

531 

1/007 

1/500 

2/018 

2/565 

3,143 

3/756 

4/410 

5/UO 

5/868 

6/692 

7/593 

8/590 

9/708 

10/960 

12/464 

13/313 

14/262 

15/343 

16/619 

17/686 

16/665 

19/584 

20/695 

22/083 

23/903 

25/076 

26/534 

28/436 

31/212 


18.4 
15.9 


6.9 

3 


-14.9 

-21 


6.7 
7.6 
6.5 


5.6 
4,4 
1.9 


20 
139 
553 

992 

1/450 

1/935 

2/444 

2/966 

3/557 

4/178 

4/827 

5/545 

6/307 

7/156 

8/087 

9/13C 

10/325 

11/752 

12/600 

13/576 

14/727 

16/131 

17/531 

18,372 

19,341 

20,485 

21,885 

23,691 

24,831 

26,234 

28,04e 

30,585 

32/915 


3.7 

.7 

05 

3.7 

,4 

16 

2.6 

-,4 

17 

•  9 

•2.4 

19 

-.3 

-6.2 

21 

•  1.9 

-9.5 

22 

•  4.3 

-11.7 

22 

•  6.8 

-15.6 

22 

•  9.7 

-19.9 

23 

-13.0 

-22.7 

23 

-17.1 

-26.6 

23 

-21.4 

-29. S 

22 

-26.4 

-35.3 

22 

-32.1 
-38.6 
-45.7 
-52.4 
-56.3 
-56.6 
-57.1 
-57.9 
-58.8 
-58.5 
-58.1 
-58.9 
-58.8 
-58.9 
-56.8 
-58.8 
-58.1 
-56.0 
-53.7 
-49.9 


OUULAYUTE/    WASH, 
1012    MB 


RAPID    CITY,    S 
906    KB 


SALEH/    OREO. 
1014    MB 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

29 

800 

29 

750 

29 

700 

29 

650 

29 

600 

29 

550 

29 

500 

29 

450 

29 

400 

29 

350 

29 

300 

29 

250 

29 

200 

29 

175 

29 

150 

29 

125 

27 

100 

27 

80 

26 

70 

26 

60 

26 

50 

25 

40 

24 

30 

22 

25 

22 

20 

19 

15 

17 

10 

13 

7 

7 

5 

4 

56 

151 

574 

1/018 

1/482 

1/972 

2/488 

3,036 

3,614 

4,239 

4,897 

5/618 

6/368 

7/240 

8/173 

9/217 

10/411 

11/623 

12/651 

13/604 

14/726 

16/121 

17/511 

18/349 

19/317 

20/472 

21/679 

23/702 

24/856 

26/280 

28/102 

30/696 

33/011 


5.5 

7.2 
5.5 

3.4 
1.0 

•  1.5 

•  3.6 

•  6.7 
-10.7 
-14.9 
-19.6 
-24.9 
-30.9 
-38.0 
-45.3 
-53.1 
-60.0 
■61.6 
-61.9 
-60.4 
-59.9 
-59.3 
-58.7 
-58.3 
-58.0 
-57.7 
-57.2 
-57.1 
-57.4 
-56.7 
-55.2 
-57.3 


-20 

-24.9 

■28.7 

■34.3 

■40.4 

■45.1 


19.4 
20,3 
21,4 
22,6 
21,9 
21.4 
19.2 
17,3 
13,4 
10,9 


13,3 
18,2 


966 

164 

577 

1/015 

1/480 

1/969 

2/461 

3/030 

3/601 

4/226 

4/875 

5/596 

6/360 

7/205 

6/131 

9/168 

10/356 

11/769 

12/606 

13/570 

14,710 

16/102 

17/500 

18/332 

19/300 

20/442 

21/840 

23/645 

24/810 

26/225 

26/064 

30/704 


3.3 
.5 

-2.4 

•  4.9 

•  8.3 
-12.1 
-16.5 
-21.5 
-26.7 
-32.8 
-39.9 
-47.0 
-54.2 
-58.7 
•59.4 
-59.8 
-59.6 
-60.0 
-59.1 
-59.6 
-59.2 
-59.2 
-59.3 
-58.8 
-57.5 
-57.4 
-56.6 
-52.3 


-11.0 
-13.4 


■31.6 
■36.0 


5.8 

10,1 
11,7 
12,7 
13,3 
13,5 
13,9 
14.4 
16.1 
17,4 
17,6 
16,2 
20,2 
21.1 
20.7 
19,7 
17,9 
15,9 
13,4 
11,3 
9,4 
7,6 
7,0 
7,7 
7,0 
8,0 
10,6 
14.3 


316 

133 

545 

973 

1/429 

1/910 

2/417 

2/958 

3/527 

4/140 

4/790 

5/495 

6/249 

7/087 

6,003 

9/03 

10/222 

11/646 

12/494 

13/473 

14,628 

16,037 

17,442 

18,282 

19,255 

20,396 

21,790 

23,592 

24,707 

26,078 

27,687 

30,499 


•2.2 

-5.3 

29 

•  1.6 

-4.9 

30 

-.9 

•7.0 

31 

-1.6 

-iO.7 

30 

-3.3 

-13.9 

30 

-5.3 

-15,5 

30 

•  8.1 

-18.6 

30 

-11.2 

-21.2 

3C 

-15.2 

-24.4 

31 

-19.2 

-26.7 

31 

-24. C 

-33,4 

31 

-29.4 

-36,0 

30 

-35.7 

-42,5 

30 

-41.V 

-42,5 

31 

-47. e 

30 

-53.6 

29 

-56.3 

29 

-56.5 

29 

-56.4 

29 

-57.3 

29 

-57.7 

29 

-58. C 

29 

-58.5 

29 

-56.6 

29 

-59.2 

29 

-59. C 

29 

-59.3 

25 

-60.1 

29 

-60.4 

29 

-59.9 

28 

-56.0 

18,9 
19.1 
19.4 
17.6 
16.0 
14.5 
12.5 
10.3 
9.5 


10 

3 

413 

841 

1,288 

1,756 

2,251 

2,775 

3,328 

3/920 

4/54 

5/237 

5/972 

6,791 

7,686 

6/696 

9/667 

11/303 

12,169 

13,173 

14,362 

15,822 

17,284 

18,158 

19,166 

20/361 

21/620 

23,699 

24/889 

26/342 

28/213 

30/847 

33/170 

35/450 

36,862 


•  2.2 

•  5.1 

•  7.7 
-10.2 
-13.1 
-16.3 
-19.6 
-23.1 
-26.6 
-30.5 
-35.1 
-40.7 
-47.0 
-52.6 
-54.5 
-52.1 
-50.8 
-50.5 
-50.0 
-49.4 
-49.4 
-49.6 
-49.6 
-49.8 
-50.0 
-50.3 
-50.3 
-50.6 
-51.5 
-51.8 
•51.3 
-50. 
-50. 


-15.9 

-19,5 

-21, 

-26, 

-31, 

-35. 

-39.1 

-41,7 

-43,9 


12,7 

12 

12.4 


61 

171 

594 

1/039 

1,51C 

2,00! 

2,52: 

3,079 

3,66! 

4,289 

4,9!C 

5,674 

6,449 

7,307 

8,24S 

9,29! 

10/486 

11/695 

12/722 

13,672 

14,796 

16,177 

17,562 

18,393 

19,356 

20,499 

21/902 

23/717 

24/681 

26/301 

28,119 


3 

3.8 
1 
•2.9 
-4,6 
-7,6 
-12.5 
-15.1 
-19.5 
-22.2 
-26 
-31.0 
-35.9 
-40 
-45 


SAN  OIEGQ/  CALIF. 
1001  MB 


SAN  JUAN/  P 
1013  MB 


SAN  NICOLAS/  CALIF. 
996  MB 


SAULT  STE  MARIE, 
966  MB 


SHEMVA,  ALASKA 
1001  MB 


SURFACE 
1000 
950 
900 
850 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


124 

134 

570 

1/027 

1/507 

2/010 

2/540 

3/101 

3/695 

4/330 

5/000 

5/736 

6/514 

7/382 

8/328 

9,386 

10,593 

12,020 

12,660 

13,620 

14,942 

16,301 

17,658 

18,476 

19,426 

20,557 

21,953 

23,773 

24,936 

26,375 

28,257 


11.7 

16.1 
13.8 
11.1 
8.5 

5.4 
2.3 
•  1.1 
-5.1 
-9.7 
-15.0 
-Zl.l 
-27.7 
-34.9 
-42.8 
-51 
-57.3 
-59.4 
-61.9 
-64.3 
-65.7 
•64.5 
-63.1 
-62.3 
-60.6 
-56.5 
-55.7 
-54.3 
-52.0 
-50.4 


•6.1 
-10.2 
-13,5 
-17 
-21.9 
-26 
-31.0 
-36.2 


2.1 
2.4 

4.0 
5.0 


6.9 
10,9 
15.5 
17,2 
15,5 
15.1 


119 

569 

1,037 

1,526 

2,040 

2,580 

3,157 

3/759 

4/416 

5/108 

5/863 

6,675 

7/572 

8,567 

9,660 

10,915 

12,382 

13,226 

14,167 

15,248 

16,544 

17,826 

18,611 

19,536 

20,649 

22,047 

23,687 

25,072 

26,531 

26,459 


23.9 
2 

22.0 

18.8 

16.1 

14.0 

11.3 

8.6 

5.4 

1.7 

-2.2 

•  6.6 

-11.4 

-17.8 

-24.7 

-32.9 

-42.6 

-54.3 

-61.0 

-67.6 

-72.8 

-76.6 

-74.5 

-70.4 

-66.4 

-62.1 

-56.6 

-53.0 

-50.6 

-47.2 

-44.0 


-2.6 
-7,0 
-11.6 
-17.0 
-22,2 
-27.7 
-32,4 
-38,1 
-45,4 


4.3 
6,5 
6,2 


22,8 
21.4 
16,4 


174 

142 

579 

1,036 

1,516 

2,022 

2,552 

3,113 

3,707 

4,340 

5,017 

5,745 

6,532 

7,369 

8,334 

9,389 

10,592 

12/016 

12,654 

13,613 

14,938 

16,299 

17,660 

18,480 

19,432 

20,565 

21,964 

23,738 

24,953 

26,391 

26,258 

30,953 

33,369 

35,587 


•4,7 
-8,0 
-11.7 
-15.1 
-19.8 
-23. 
-28,5 
-33.0 
-36.1 
-42,3 
-49,1 
-56.0 
-63.2 


221 

109 

518 

950 

1/402 

1/879 

2/383 

2/916 

3/483 

4/089 

4/737 

5/439 

6/194 

7/026 

7/944 

8/974 

10/164 

U/599 

12,456 

13,445 

14,609 

16,029 

17,445 

18,291 

19,265 

20,419 

21,823 

23/631 

24,786 

26,177 

27,969 

30,550 

32,872 


-.6 

-3.4 

22 

-.6 

-4.4 

27 

.2.5 

-6.0 

2i 

•  4.4 

-8.4 

29 

•5.9 

-11.2 

2! 

•  8.2 

-13.4 

27 

-10.7 

-17.6 

21 

-13.2 

-22,4 

2- 

-16.4 

-26,1 

27 

-20.3 

-30.5 

27 

-24.7 

-35.2 

27 

-30.0 

-39.1 

27 

-35.6 

-42,1 

27 

-41.8 

-44,5 

27 

-47.7 

27 

-52.4 

27 

-53.9 

27 

-54.0 

27 

-54.4 

27 

-55.2 

26 

-56.5 

26 

-56.7 

27 

-57.0 

2T 

-57.6 

27 

-58.1 

27 

-56.6 

21 

-58.5 

21 

-56.2 

27 

-58.2 

27 

-57.5 

27 

-55.4 

27 

-51.5 

27 

10,2 

11,3 

11,9 

14 

15 

16.6 

17 


12,6 
15.9 


3t 

47 

45* 

667 

1,335 

1,607 

2,30c 

2,83C 

3,378 

3,96C 

4,601 

5,29S 

6,031 

6,643 

7,736 

6,74! 

9,92C 

11,326 

12,18( 

13,184 

14,369 

15,8ia 

17,279 

16,156 

19,167 

20,362 

21,831 

23,734 

24,94C 

26,43C 

28,349 

31,032 

33/30! 

55/25! 


2.0      -1,8    25 


-50.9 
-50,1 
-49.1 


-12. 

-16. 

-19.8 

-23.1 

-26,8 

-30.1 

-34.2 

-36 

-40. 7|    27 


-42,5 


28 


ote  at  eod  of    table 


RAWINSONDE  DATA 

Av«[Age  monthly  vaiuai 


NOVEUBER  1969 


!>HltEVEPaitT< 
toil   HB 


SPaKANE<  HASH. 
936  MB 


SHIN    ISLAND/ 
lOU    MB 


TAMPA/  FIA. 
1017  HB 


TOPEKA/  KANS. 
987  MB 


II 


to 

SURFACE 
1000 
950 
900 
SSO 
SOO 
750 
700 
650 
600 
550 
500 
450 

too 

350 
300 
250 
200 
175 
150 
125 
100 


169 

601 

/0«S 

/520 

/OIB 

/099 
/692 
/922 
/993 
/725 
>509 
/377 
>329 
.391 
/60B 
/039 
/878 
/83« 
/950 
/299 
/653 
/'|70 
/«27 
/56". 
/970 
/900 
/97<. 
/'.19 
/306 
/OlO 
/«15 
/731 


7.8 
9.9 
10>6 
9.6 

7>« 
5.1 
2.9 
.6 
-2.5 
-6.5 
-10.5 
-15.2 
-20. "1 
-26.2 
-33.3 
-»1.1 
-49.2 
-57.0 
-60i3 
-62.6 
-65.'. 
-66.1 
■65.2 
■63.6 
-61.1 
■59.5 
•S7.0 
■54.7 
■52.9 
■51.0 
■48.0 
■44. 4 
•39.3 
■37,6 


9. 

9. 
3i 

-1.5 
-9.1 

-7.4 
■11.1 
•13.2 
■19.1 
•U 
•23.0 
•27.5 
•32 


9.2 

11.1 
12.5 


32.7 
30.0 
25.7 
18.4 
12.8 
8.9 
6.9 
9.0 
5.4 
9,4 
10.9 


720 
189 

603 
1/038 

1/502 

1/991 

2/506 

3/054 

3/628 

4/253 

4/908 

5/629 

6/395 

7/250 

11/184 

9/223 

10/420 

11/830 

12/656 

13/617 

14/753 

16/143 

17/549 

16/381 

19/350 

20/499 

21/909 

23/720 

24/867 

26/273 

28/089 

30/648 


3.2 
2.7 

1.0 
-1.9 
-4.5 
-8.0 
-11.5 
-15.3 
-19.9 
-24.8 
-30.9 
-38.1 
-45.9 
-93.9 
-60.1 
-61.4 
-60.9 
-60.5 
-60.9 
-59.6 
-58.9 
-58.4 
-58.5 
-98.5 
-98.1 
-97.8 
-98.1 
-57.2 
-96.7 


-9.2 
-11.3 
-13.6 


4.4 
6.6 
8.1 
9.3 
9.9 
11.1 
13,9 
16,1 
16,4 
17,8 
18,8 
21.1 
23.0 
22.6 
23.0 
21.6 
18.6 
19.6 
12.6 
10.6 
8.9 


10 

109 

540 

1/029 

1/519 

2/032 

2/577 

3/141 

3/756 

4/410 

5/109 

5/863 

6/660 

7/979 

6/968 

9/679 

10/933 

12/399 

13/239 

14,179 

15/25 

16/543 

17/819 

18/599 

19/515 

20/633 

22/027 

23/865 

25,041 

26/500 

28/408 

31/149 


-77.1 
-71.9 


•57.7 
-53 

-51 


21 
20 
18.6 


-10.8 

-14,6 

-20 

-26.7 

-32 

-37.9 

-45.5 


5.7 
7.1 


4.7 
2.4 


S 

190 

588 

1/040 

1/916 

2/022 

2,557 

3/119 

3/723 

4/361 

5/044 

5/797 

6/568 

7/463 

8/426 

9/909 

10/736 

12/161 

13/018 

13/966 

15/069 

16/398 

17/724 

18/529 

19/473 

20/606 

22/006 

23/637 

25/016 

26/475 

28/396 

31/194 


19. 

14. 
12.0 


U. 
10. 
7.9 


-10.1 
-13. 


-32.9 

-37,1 


•61.1 
•64.6 
■67.9 


•93.9 

91. 


13.2 
16.1 
18.0 
21.1 
24.4 
28.4 
32.9 
36.2 
39.1 


1.7 
2.3 


266 

16C 

577 

1/Oie 

1/483 
1/973 
2/481 
3/039 
3/613 
4/241 
4/897 
5/62C 
6/365 
7/239 
8/169 
9/209 
10/405 

11/632 
12/675 
13/644 
/782 
16/16E 
17/557 
18/39! 
19/35! 
20/499 
21/908 
23/72! 
24/881 
26/31! 
28/162 
30/85C 


-10.7 
-19.1 


■38.8 
■46.0 
■52. 


•I.4I   29 


-18. 
-23.^   29 

-28.1 
-32. 5 
-37.0    29 


1.0 

3.0 
5.1 

6.9 
7.4 
9.9 
10.2 
11.3 
12.4 
14.0 
19.8 
16.4 
16.2 
20.7 
22,9 
24.9 
26.9 
26.1 
23.9 
21.2 
18.0 
12.1 
10.0 
7.9 
7.9 
6.9 
10,0 
11.6 
19.3 
20,6 


TRUK;  CAROLINE  IS. 
1010  H8 


TUCSON/  ARIZ. 
927  MO 


VANDENBERO  ApB/ 
1005  MB 


VICTORIA/  TEXAS 
1016  HB 


WAKE  IS.,  PACIFIC  AREA 
1014  MB 


SURFACE 
1000 
950 
900 
850 
600 
750 
700 
650 
600 
550 
900 
450 
400 
350 
300 
250 
200 
175 
150 
129 
100 
60 
70 


87 

936 

1,013 

1/908 

2/027 

2/972 

3/192 

3/769 

4/419 

5/114 

5,876 

6,693 

7^602 

6,999 

9,717 

10,990 

12,474 

13/324 

14/271 

15,391 

,624 

17/993 

18/672 

19/993 

20/707 

22/099 

23/921 

25/096 

26/949 

29/456 

31,201 

33,640 

35,960 


28.9 

27.9 

24.0 

21.2 

18.V 

16.0 

13.1 

10.2 

6.V 

3.0 

-.6 

•  4.6 

-9.6 

-14.9 

-21.5 

-29.7 

-39.9 

-52.4 

-59.5 

-67.1 

-74.6 

-80.8 

-76.2 

-71.5 

-67.1 

-62.1 

-59.3 

-54.4 

-52.1 

-49.6 

-44.6 

-39.4 

-35.7 

-33.8 


24.7 
23 

19.5 
16 

12 

9,0 

9.1 

1.3 

-2.4 

-6.8 

-lu 

-16 

-21.5 

-28 

-35.1 

-43.5 

-92 


08 

5.0 

07 

07 

08 

09 

12.0 

08 

27 

26 

26 

31 

07 

10 

10 

09 

12.7 

769 

151 
563 

,036 
/919 
/018 
/944 
/109 
/697 
/337 
,005 
,744 
,524 
/393 
/341 
/403 
/615 
/046 
/8e9 
/641 
/957 
,312 
,658 
,475 
,421 
,949 
,943 
/765 
/930 
/365 
/235 
/872 
/277 


13.1 
10.9 
8.1 
5.1 
2.0 
-1.2 
-5.2 
-9.7 
-15.0 
-20.8 
-27,4 
-34.3 
-41.9 
-50.5 
-57.3 
-60.0 
-62.7 
-65.4 
-67.0 
-66.1 
-64.4 
-62.8 
-60.9 
-58.7 
-55.9 
-54.2 
-52.1 
-*9.9 
-48.1 
-46.0 


-16.3 
-21.7 
-25.9 

-30,5 
-34.7 
-40.0 
-45.7 


7.0 
8.0 
8.1 

10.8 
13.7 
16, 


27.9 
26.3 


14,1 
20,0 


100 

149 

560 

1/038 

1/516 

2/021 

2/952 

3/U2 

3/703 

4/339 

5/011 

5/744 

6/923 

7/391 

8/339 

9,390 

10/992 

12/010 

12/644 

13/601 

14/923 

16/264 

17,643 

16/459 

19/406 

20/536 

21/931 

23/744 

24/902 

26/329 

28/196 

30/641 

33/209 

35/519 


-10 
-15 

-21. 0( 


-52.2 
-59.1 
-60 


-48.9 

-47 
-44 


-2. 
-5. 

-8.0 
-11 
-15 
-16,3 
-22 
-26,3 
-31, 
-36. 


3.0 
2.8 


3.6 

9.7 
6.9 


4.3 
3.6 


33 

165 

599 

1/055 

1/533 

2/036 

2/964 

3/130 

3/729 

4/367 

5/045 

5/787 

6/560 

7/459 

8/421 

9/496 

10/723 

12/163 

12/996 

13/944 

15/046 

16/374 

17,696 

16,497 

19,435 

20,560 

21/959 

23/782 

/952 

26/396 

26/288 

30/981 


12.4 

14.6 

14.0 

12.5 

10.2 

6.3 

6.0 

3.6 

.5 

-3.4 

•  7.6 

-12.2 

-17,3 

-23.4 

-30.6 

-39.1 

-47.9 

-97,3 

-61.7 

-69.1 

-66.9 

-71.0 

-69.4 

-67.1 

-63.6 

-60.7 

-57.8 

-54.9 

-53.1 

-91.0 

-47.7 

-42.9 


1.0 
.5 


5.0 
8.7 
U.9 
14.5 
16.6 
16.8 
20,6 
23.5 
27.1 
31.6 


27 
27 


23. 
19,3 

10,5 
7.9 
4.9 
3.0 
4.2 
5.9 
7,1 
10,6 
21,6 


121 

57* 

1/04' 

1/933 

2/047 

2/569 

3/167 

3/774 

4/434 

5/12! 

5/899 

6/699 

7/603 

6/592 

9/699 

10/959 

12/439 

13/284 

/234 

15/32C 

16/604 

17/669 

16/632 

19/539 

20/641 

22/029 

23/659 

25/027 

26/479 

26/391 

31/119 

33/543 


-1,1 
-5.6 

■10. 

•16.9 

■24.1 

•32. 

•41. 

•52. 

•99.2 

•66.1 


22. 

19. 9|   07 
18. 
15.9 
11.0    07 


-11.5 
-19.6 
-20,7 
-29,4 


•34,8 
•41.1 


36 
04 
07 
06 


7.6 
8.3 
9.2 
8.7 
7.4 
9.8 
4.8 
6.1 
6.6 
7.0 
6.7 
6.1 
9.9 
9.6 
6.0 
6.8 
7.8 
6.8 
7.0 
6.7 
7.2 
9.7 
4.3 
4.0 
3.9 
1.9 
1.6 
4.3 
9.6 
9.9 
6.3 
9.3 


HALLOPS  is,/  VA,  NASA 

1017  MB 


HASHINCTON  DULLES  INT. 
1006  MB 


hAVCROSS/ 
1013  N8 


HINNEMUCCa,  NEV, 
874  MB 


HINSLOH/  ARIZ. 
659  MB 


SURFACE 
1000 
990 
900 
850 
800 
750 
700 
650 
600 
990 
900 
450 
40U 
350 
300 
250 
2C0 
175 
150 
125 
100 
80 
70 


140 
558 

1/003 

1/465 

1/952 

2/466 

3/011 

3/968 

4/211 

4,871 

5,593 

6/364 

7,221 

8/161 

9/215 

10/423 

11/661 

12/711 

13/666 

14/832 

i  16/216 

17/60B 

16,443 

I  19,410 

20/556 

21/962 

23/769 

24/948 

26/376 

28/230 

30/856 

33/235 


5.8 

7.3 
5.5 

3.3 
1.3 
-.7 
-2.7 
-4.8 
-7.6 
-10.5 
-14.5 
-16.8 
-24.2 
-29.7 
-36.1 
-43.2 
-50.5 
-55.3 
-56.4 
-57.6 
-59.7 
-60.3 
-59.7 
-59.2 
-58.6 
-58.2 
-57.3 
-56.1 
-55.2 
-53.9 
-51.1 
-48.6 
-«2.1 


.1 

-10,0 
-13.0 
-16.6 
-19.9 
-23.2 
-2/. 3 
-30.1 
-34.1 


1.8 
2.3 
4.6 
5.3 

6.1 

7.0 


26,9 
26.3 
25.0 
24.0 
22.1 
20.2 
14.9 
11.5 
8.9 
9.4 
10.1 
U.O 

a. 7 


65 

146 

568 

1/005 

1/469 

1/949 

2/462 

3/009 

3/583 

4/202 

4/864 

5/577 

6/346 

7/177 

6/131 

9/180 

10/385 

11/822 

12/674 

13/653 

14,604 

16/201 

17/598 

16,435 

19/407 

20/597 

21/969 

23/799 

24/952 

26/367 

28/199 

30/801 

33/113 


2.4 

4.3 
2,1 
-.2 
-2.0 
-3.7 
-9.5 
-8.0 
-11.4 
-19.6 
-20.2 
-25.1 
-31.0 
-37.5 
-44.3 
-90.9 
-99.1 
-55.7 
-96.8 
-96.7 
-99.7 
-99.6 
-58.3 
-97.8 
-97.8 
-57.3 
-96.9 
-96.1 
-95.1 
-93.2 
-30.9 
-49.0 


-.7 

-1.6 
-3.9 
•7.3 
-10.4 
-13.0 
-18,4 
-21,2 
-24.1 
-27.0 
-31.7 
-36.1 
-41,2 


17.9 
13.7 
11.8 
10.3 
9.9 
9.3 
10.3 
12.9 
16.0 
20.2 
27.9 


44 

153 

979 

1/032 

1/909 

2/003 

2,527 

3,089 

3/681 

4/317 

4/990 

5/728 

6,516 

7,387 

6,341 

9,409 

10,629 

12,067 

12,906 

13/663 

14/978 

16,326 

17,675 

18/491 

19/444 

20/582 

21/986 

23/623 

25/001 

26/464 

20/364 

31/105 


6.1 

31 

6.7 

34 

3.2 

34 

-.2 

3C 

•  4.0 

29 

-6.4 

29 

-10.3 

29 

-13.5 

28 

-16.6 

28 

-20.7 

27 

-24.4 

27 

-27.3 

27 

-32.9 

27 

-36.0 

27 

-44.3 

27 

-47.6 

2T 

27" 

27 

27 

9.1 
10.6 


63.1 

271 

61. C 

26 

99.3 

26 

97.2 

26 

93.4 

27 

91.4 

27 

49.2 

27 

49.9 

26 

39.1 

22.9 
16,0 
11,3 
6.1 
9.8 
4.9 
4,0 
9,9 


/)12 
241 
692 

/oas 

,537 
,032 
,595 

/109 
/694 
/323 
/990 
/7I9 
/491 
/3S1 
/291 
/339 
/533 
/941 
/767 
/715 
/639 
/207 
/579 
/405 
/362 
/498 
/e96 
,708 
,862 
/260 
/lOl 


4.4 
4.3 
1.9 
-1.1 
-4.6 
.8.2 
•12.9 
•17.1 
•22.4 
•29.2 
•36.6 
•49.2 
■93.7 
■61.0 
■62.7 
■62.9 
■63.9 
■63.9 
■62.6 
■61.4 
■60,8 
99.7 
■96.8 
■97.3 
•97.2 
'96.1 
99.9 


-4.3 
-7.7 


10. 

14.2 

17. 

■21, 7|  29 
30 
29 


9,8 
4.9 


6.0 
7,6 


l/46'5 
217 
633 

l/07i 

1/938 

2/030 

2/99i^ 

3/107^ 

3/69(^ 

4/326 

4/991 

5/729 

6/509 

7/374 

8,31^ 

9,37i 
10/561 
12/004 
12/63« 
13/79S 
14,91S    -64.9 

/274^ 
17/632 
18/490 
19/40d 
20,52eJ 
21,9191 
23/7311 
24/890, 
26/311, 
26/163 
30/764    ' 


-12.6 

-17.0 

-21. 

-26. 

-30.1 

-35. 

-41. 

-46.0 

-90.1 


1.3 
2.4 
3.4 
9.3 

6.9 

6.8 

6.6 

10.0 

12.2 

14.3 

19.4 

20.7 

20.6 

16.3 

14.7 

10.8 

9.0 

7.3 

9.6 

9.7 

7.4 

8.7 

U.O 

19.9 


See    refcreoce 


ate  at   eDd  of    table 


635 


RAWINSONDE  DATA 

Average  monthly  values 


NOVEMBER  1969 


1^ 


SURFACE 
1000 
950 
900 

eso 
aoo 

750 

7go 

650 
600 
550 
500 
".50 
400 
350 
300 
250 
200 
175 
150 
125 
100 
SO 
70 


ALASKA 
MB 


12 
-S 

40  r 

843 

1<297 

1W73 

2.271 

2>S0'> 

3<36» 

3,963 

'./597 

5,290 

6,033 

6,951 

7,752 

a,76S 

9,950 

11, S?* 

12,262 

13,262 

14,442 

15,987 

17,333 

18,196 

19,188 

20,358 

21,799 

23,620 

24,769 

26,188 

27,998 

30,526 


1.7 
-.9 
.3.8 
.6.8 
.9.8 
■13.1 


-29. 

-34.0 

-39.7 

-45.6 

-50.1 

-52.6 

-51,6 

-51.2 

-51.6 

-52.3 

-51.4 

-52.1 

-52.8 

-53.6 

-54.1 

-54.7 

-56.6 

-56.6 

-57.5 

-58.0 

-59.0 


-6.0 
-10.1 
-13.2 
-17.9 
-21 
-25 
-30.2 
-34.9 
-39.7 


3.0 
2.9 

6.1 
7.2 


9.0 
10,0 
11.1 


23.6 
20,2 
15,1 
15,6 
16,1 
15.4 
13.7 
13.7 


21.7 
25,9 


YAP,    CAROLlliE    IS. 
1008    KB 


14 

92 

529 

1,007 

1,501 

2,019 

2,562 

3,143 

3,754 

4,410 

5,106 

5,866 

6,686 

7,599 

8,595 

9,700 

10,971 

12,452 

13,300 

14,245 

15,323 

16,598 

17,864 

18,640 

19,557 

20,668 

22,057 

23,879 

25,051 

26,506 

28,414 

31,158 

33,605 


27.7 
23.9 

21.1 


6.7 
3.1 
-.8 
.4.9 
.9.5 
-15.1 
-21.9 
-30.2 


25.0 

23.4 

19.2 

15.3 

11.9 

8.4 

4.5 

.9 

.2.6 

•6.9 

-11.9 

-15.8 

-20.9 

-27.7 

-34.8 

-43.0 

-51.9 


2,8 
3,1 
3,5 
4,3 
5.3 


8.0 
8.4 
9.0 
8.5 
10.3 
13.1 
5.6 
1.6 
2.0 
.9 
1.8 
4.8 
7.6 
10.4 
14.1 
19,9 


1,198 

202 

620 

1,067 

1,533 

2,032 

2,557 

3,114 

3,701 

4,336 

5,006 

5,739 

6,517 

7,383 

6,326 

9,380 

10,582 

11,999 

12,830 

13,786 

14,910 

16,279 

17,647 

18,469 

19,425 

20,562 

21,962 

23,781 

24,940 

26,371 

28,232 

30,897 


.2.7 
.6.3 
-10.5 


-35. 

-43.6 
-52.0 
-59.4 
-61.1 
-61.5 
-62.8 
-64.3 
-63.3 
-62.1 
-60.8 
-59.7 
-58.3 
-56.6 
-55.9 
-54.2 
-52.3 
-49. 


.8.9 
-U 
-14.2 
-19.0 
-23.1 
-27.0 
-31 
-36.0 
-41 
-46.5 


5.1 
6.1 
9.5 
10.4 
12.4 
13.3 
11.0 
6.9 
6.8 
6.6 


YUNA,  ARIZ. 
1003  MB 


131 

158 

593 

1,053 

1,532 

2,034 

2,561 

3,126 

3,722 

4,361 

5,036 

5,775 

6,557 

7,425 

8,373 

9,441 

10,648 

12,115 


12.8 

16.7 

13.9 

10.9 

7.9 

5.9 

3.2 

.4 

.3.6 

.8.3 

•13.9 

'20.2 

■27.0 

•34.3 

•42.6 

•51.5 

•59.0 


-5. 

.8, 
-12,8 
-1.5. 
-2l, 
-25. 
-28. 
-32. 
-37. 
-42. 
-47. 


2,0 
2,6 
3,8 
5,2 
7,1 
7,1 
8,1 
9.0 
11,6 
14,5 


Note:  All  observations  scheduled  at  1200,  G.C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -iO'C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limitingangles,  i.  e.,  elevation  angles  less  than 
6°  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  values  are  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,  they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawlnsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,  and  resultant  winds  in  tens  of  degrees  and  meters  per  second. 

•f  Rawlnsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawln- 
sondes were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

+    Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 

t  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 

Tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


NOVEMBER  1969 


Sun'a  zenith  diatanoe 


1.05 
1.06 
1.01 


1.02 
1.04 


.94 

1.13 
1.08 


0.90 
.62 


.90 
.92 
.94 

.95 
1.00 

1.00 
0.90 


78.r      7S.r      7o.r      eo.o' 


60.0*      70.r      7S.r      i&.t 


ALBUQUERQUE,  N.  MEX. 


1.12 

1.16 
1.16 
1.12 
1.10 
1.09 
1.07 
1.08 

1.15 
1.14 

1.16 
1.20 
1.21 
1.18 
1.07 
1.14 


1.21 
1.19 
1.16 


1.24 
1.26 
1.25 
1.28 
1.23 
1.21 
1.21 


1.25 

1.27 
1.31 
1.31 
1.30 
1.19 
1.25 

1.18 
1.31 
1.30 
1.28 


1.36 
1.40 
1.39 
1.41 
1.39 
1.31 
1.32 

1.31 
1.28 

1.40 

1.44 
1.44 
1.45 
1.43 
1.35 
1.39 


1.41 
1.42 
1.43 


1.4S 
1.48 
1.43 


1.46 
1.46 


1.32 
1.37 
1.34 


1.41 
1.36 

1.35 
1.44 
1.41 


1.22 
1.15 


1.24 
1.27 
1.19 
1.14 
1.18 
1.30 
1.25 


1.04 
1.09 
1.02 


1.13 
1.05 
1.21 
1.18 
1.10 
1.15 
1.12 
1.15 


1.02 
1.05 


.95 
.95 
.89 


1.09 

.99 

1.03 

1.02 

1.06 

.93 

.92 

.91 

1.03 


OMAHA,    NEBH. 


1.03 

1.00 

.86 


1.02 
1.04 
(.54) 

1.07 

1.08 

.99 

1.09 


1.12 
.98 

1.19 
1.11 
1.18 
1.08 
1.15 
1.17 
1.20 
1.11 
1.20 


1.24 
1.12 


1.24 
1.09 


1.24 
1.31 


HS1.27 
HM1.17 
HM1.12 
HM1.06 
1.33 


HSl.OS 
KM    .94 


HMl.OO 
1.12 


HS0.96 
HM    .79 


HS    .92 
1.08 


HSl.lO 


1.24  1.25  1.18  1.08  0.97  0.84 


HS    .82 
.92 


GUAM,    M.    I. 


No  observations  due  to  cloudiness 

I        I        I        I 

Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.     An  explanation 
of  the  formula  used  in  computing  the  air  mass  values  for  each  station  listed  above  appears 


Sub's  zanitb  distance 


78.r      75.r       7o.r      eoo* 


60.0*    70.7*    7S.r   78.7' 


MADISON,  WIS. 


Nov. 

12 

19 

25 

30 

Aver- 


S  0.96 
S   .95 


S  1.04 
S  1.05 
S  1.05 


I  1.01 
S  1.17 
S  1.20 
S  1.10 


S  1.30 
S  1.27 


S  1.13 
S  1.19 


S  1.02 
S  1.06 


H  0.75 

S   .89 
S   .97 

0.87 


TUCSON,  ARIZ. 


Nov. 

1 

2 

3 

4 

5 

6 

9 

10 

14 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Aver- 
ages 


0.91 
.95 
.91 


1.03 
1.05 
1.03 


.94 
.97 
.93 


1.00 

1.04 

1.00 

.95 

.95 


.91 


1.15 

1.11 
1.03 
1.04 
1.08 
1.02 


1.12 
1.15 
1.11 
1.11 
1.03 


1.02 
1.02 


1.24 

1.25 


1.28 
1.29 
1.26 
1.24 
1.24 
1.25 


1.20 
1.20 
1.23 
1.39 
1.36 


1.33 
1.33 
1.45 

1.45 


1.39 
1.38 
1.39 

1.38 
1.36 


1.2S 
1.38 
1.37 

1.30 
1.34 
1.30 
1.31 


1.13 
1.13 
1.14 


1.02 
.94 


.89 
1.14 


1.16 
1.17 
1.11 


0.92 
.91 
.91 
.71 
.92 
.84 

.84 


.77 
1.03 


.86 
.96 


BLUE  HILL  OBS.,  MASS. 


Nov. 

21 0.91 

22 

24 .87      .96     1.06 

25 .99     1.08     1.20 

28 .76 

Aver- 
ages 


S  Slight  haze  -  Indeterminable 

M  Moderate  haze  -  indeterminable 

I  Intense  haze  -  indeterminable 

(  )  Doubtful 


1.30 
1.28 
1.16 
1.27 


1.17 
1.10 


1.04 
.98 

.81 

0.94 


0.95 
.88 


.67 
0.83 


Slight  haze 

Moderate  haze 

Values  corresponding  to  true  solar 

noon 


in  the  February  1957  issue.   Vol.    8,   No.    2,   page  63,   of  this  publication. 
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Chart  1.    A.  Normal  Daily  Average  Temperature  (°F.  1931-60),  November 


B.    Temperature  Departure  from  30  -  Year  Mean  (°F  1931-60),   November  1969. 


Based  on  preliminary  Weolher  Bureou  reports 
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Chart  V.  A.    Percentage  of  Mean  Monthly  Snowfall,  November  1969. 


B.    Depth  of  Snow  on  Ground  (Inches),  7:00  a.m.  E.  S.  T.,  November  1969. 
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A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 
B.    Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 
It  is  based  on  reports  from  Weather  Bureau  and  selected  cooperative  stations. 
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Chart  VI.  A.    Percentage  of  Possible  Sunshine,  November  1969. 


B.    Percentage  of  Mean  Monthly  Sunshine,  Novennber  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  November  1969. 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  November  1969. 
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A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.    '  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.   Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.  A.    50-mb.  Surface,  1200  GMT,  November  1969.    Resultant  Winds. 


B.    30-mb.  Surface,  1200  GMT,  November  1969.     Resultant  Winds. 


.  .^■' 


Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


HIGHLIGHTS: 

1.  Precipitation  totals  ranged  widely  with  many  areas 
receiving  above-normal  amounts. 

2.  Warm    temperatures    prevailed    in    the    West.     The 
East  averaged  cooler  than  normal. 

TEMPERATURE. --In  general,  temperatures  averaged 
above  normal  from  the  Pacific  Ocean  to  a  line  extending 
from  Sault  Ste.  Marie,  Mich.,  to  central  Nebraska, 
thence  to  Port  Arthur,  Tex.,  and  below  normal  from 
that  line  eastward  to  the  Atlantic  Ocean.  This  is  striking- 
ly similar  to  the  general  temperature  pattern  In  Novem- 
ber. In  the  West,  in  December,  a  few  small  areas  aver- 
aged more  than  3°  warmer  than  normal  and  a  few  small 
areas  averaged  slightly  cooler  than  normal.  In  the 
East,  a  large  area,  which  included  the  lower  Missouri 
River  Valley,  the  middle  Mississippi  River  Valley,  the 
Ohio  River  Valley  and  southeastward  to  the  south  Atlantic 
coast,  averaged  more  than  3°  colder  than  normal.  Warm 
weather  persisted  in  the  West  most  of  the  month.  The 
main  exception  was  in  the  Northwest  where  the  warm 
spell  began  with  the  second  week  of  December.  A 
cooling  trend  late  In  the  month  dropped  temperatures 
sharply  in  the  West,  with  subzero  weather  occurring 
in  the  central  Rocky  Mountains  and  subfreezing  temper- 
atures reaching  the  Mexican  border  near  Douglas,  Ariz. 

Below-normal  temperatures  prevailed  In  the  East 
throughout  the  month  except  In  the  second  week  when 
the  Northeast  averaged  3°  to  18°  warmer  than  normal, 
the  departures  Increasing  from  Pennsylvania  to  northern 
Maine.  Monthly  temperatures  in  Maine  averaged  3°  to 
6°  above  normal.  After  mid-December,  the  East  became 
progressively  colder  until  Christmas  Day  which,  at  some 
locations,  was  the  coldest  Christmas  of  record. 

PRECIPITATION. --Many  areas  received  above-normal 
rainfall  in  December.  A  few  spots--the  southwestern 
deserts,  central  Montana,  southeastern  Wyoming  and 
nearby  parts  of  Colorado  and  Nebraska,  and  south- 
eastern Lower  Michigan--received  less  than  half  their 
normal  rainfall  amounts.  In  contrast,  southeastern 
Oregon,  nearby  parts  of  California  and  Nevada,  and  a 
number  of  areas  In  the  Great  Plains  and  the  East 
received  more  than  twice  their  normal  December  rain- 
fall. Amounts  ranged  widely  from  no  rain  or  light 
sprinkles    In    the    southwestern    deserts    to    more    than 


12  Inches  along  portions  of  the  northern  Pacific  coast. 
A  large  area  from  southeastern  Texas  to  New  England 
received  from  4  to  6  inches  or  more  of  rain. 

Rainy  weather  persisted  along  the  north  Pacific  coast 
most  of  the  month.  Rains  fell  along  the  coast  and  in  the 
nearby  valleys  with  snow  in  the  nearby  mountains  above 
about  3,000  feet  in  Washington  and  above  5,000  feet  in 
parts  of  California.  By  the  end  of  the  month,  snow 
depths    had    reached    50  to  80  inches  in  the  Cascades. 

About  the  middle  of  the  first  week  of  December,  light 
snow  fell  in  the  northern  and  central  Rocky  Mountains 
and  western  Great  Plains,  with  locally  heavy  accumula- 
tions of  up  to  7  inches  in  northwestern  Kansas  and  to 
9  Inches  in  northern  Missouri.  Heavy  snow  fell  from 
Minnesota  to  western  New  England  in  the  first  week  of 
December,  accumulating  to  about  20  inches  at  Duluth, 
Minn.,  6  to  12  inches  in  Wisconsin,  12  inches  In  north- 
eastern Ohio,  2  to  8  inches  in  New  York,  and  6  inches  in 
western  Connecticut.  Generous  rains,  2  to  4  Inches, 
fell  in  the  Southland  from  eastern  Texas  to  western 
Alabama. 

Stormy  weather  prevailed  over  much  of  the  Nation 
in  the  second  week  of  December.  More  rain  and  snow 
fell  in  the  Pacific  Northwest  and  snow  fell  across  the 
Rocky  Mountains  to  the  upper  Great  Lakes.  Rain  fell 
in  the  central  Great  Plains,  the  lower  Mississippi  River 
Valley,  along  the  Gulf  of  Mexico  from  Texas  to  Florida, 
and  in  the  Atlantic  Coast  States.  Tornadoes  struck 
central  Florida  and  generous  precipitation  fell  in  the 
Northeast  with  heavy  snow  at  midmonth.  More  snow 
fell  from  Wisconsin  and  Indiana  to  New  England  in  the 
third  week  of  December.  Rain  or  drizzle  occurred  in 
the  Southeast. 

The  last  week  was  especially  stormy,  particularly 
on  Christmas  Day  when  cold  rain  fell  along  the  Pacific 
coast,  tornadeos  occurred  in  the  Deep  South,  and  heavy 
snow  fell  in  the  central  Appalachians  and  began  in  the 
Northeast.  The  storm  in  the  Northeast  continued  for 
several  days,  producing  20  to  28  inches  of  snow  from 
the  Finger  Lakes  to  the  Hudson  and  Champlain  River 
Valleys  and  2  to  4  feet  in  Vermont.  Winds  gusting  to 
50  m.p.h.  piled  30-foot  drifts  in  parts  of  Vermont. 
This  storm  became  one  of  the  worst  blizzards  in  the 
20th  century  in  the  Northeast. 


OBSERVED  EXTREMES  OF  TEMPERATURE  AND  PRECIPITATION  --  BY  STATES 

DECEMBER   1969 

Temperature 

Precipitabon 

STATE 

Monthly  extremes 

MontKly  extremes 

Station 

1 
1 

• 
Q 

Station 

1 

1 

Station 

Greatest 

Station 

Leait 

°F 

'F 

In. 

In. 

Alabama 

Montgomery  WBAP 
Sitka  PAA  Airport 

77 

30 

Valley  Head 

13 

20 

Red  Bay 

12.78 

Phenlx  City 

3.21 

Alaska 

59 

19 

Crooked  Creek 

-38 

25 

Whittier 

57.53 

fcikas   Landing 

O.OO 

Arizona 

2   Stations 

85 

15 

Heber   Ranger   Station 

-10 

31 

Granville 

2.80 

7   Stations 

.00 

Arkansas 

Texarkana   FAA   AP 

75 

13 

2   Stations 

10 

31 

Des  Arc 

9.59 

Eureka   Springs 

2.96 

California 

Avila  Beach 

91 

2 

Bodie 

-17 

29 

Honeydew   2WSW 

36.74 

27  Stations 

.00 

Colorado 

Canon  City 

69 

16+ 

Fraser 

-40 

29 

Pyramid 

4.09 

3  Stations 

.00 

Connecticut 

2   Stations 

61 

12+ 

Falls   Village 

-12 

25 

Groton 

9.71 

Falls   Village 

5.04 

Delaware 

do 

63 

11 

Wilmington  Porter   Resvr 

12 

25 

Bridgeville   INW 

8.75 

Newark   University    Farm 

6.16 

Florida 

La  Belle 

86 

31 

Fountain  3SSE 

21 

27+ 

Steinhatchee   McCain  Tr 

8.60 

Miami    12SSW 

.07 

Georgia 

Fort    Stewart 

81 

30 

2   Stations 

11 

5 

La   Fayette 

7.10 

Savannah  Beach 

2.65 

Hawaii 

Kahuku   912,    Oahu 

99 

10 

Mauna  Loa    Slope   Obs.,  Hawaii 

29 

27 

Puohokaraoa    2   343,    Maui 

45.60 

Kona    Village   93.8,    Hawaii 

0.17 

Idaho 

3  Stations 

65 

21+ 

Island  Park  Dam 

-23 

29 

Deadwood   Dam 

5.81 

May    RS 

.14 

Illinois 

Sparta 

68 

13 

Fulton   Dam   13 

-6 

27 

Brookport    Dam   52 

5.76 

La   Salle    IS 

.54 

Indiana 

Mount    Vernon 

58 

14 

LaGrange   Sewage   Plant 

-9 

24 

Evans   Landing   Dam   43 

4.00 

Auburn   2SSE 

.37 

Iowa 

Sioux  City  WBAP 

59 

1 

Le   Mars   2N 

-19 

31 

Allison 

D   2.75 

Centerville 

.17 

Kansas 

Meade 

73 

22 

2  Stations 

-5 

30 

Cottonwood   Falls 

2.46 

Hunter 

.02 

Kentucky 

3  Stations 

62 

31+ 

Summer   Shade 

4 

27 

Middlesboro 

9.03 

Falmouth    5WNW 

2.42 

Louisiana 

2  Stations 

80 

29+ 

Many 

22 

12 

Leesvllle 

10.74 

LSU   Ben-Hur   Exp   Sta 

3.37 

Maine 

Woodland 

60 

12 

Rangeley 

-32 

26+ 

Farmington 

15.49 

Fort    Fairfield 

3.39 

Maryland 

6   Stations 

64 

11+ 

Oakland    ISE 

-10 

21 

Benson   Police   Barracks 

9.50 

Potomac    Filter  Plant 

3.06 

Massachusetts 

Mlddleton 

63 

11 

2   Stations 

-20 

25 

Blue    Hill   WB 

12.60 

Adams 

3.61 

Michigan 

Escanaba 

46 

2 

Pellston  FAA  AP 

-23 

24 

Watersmeet 

5.85 

2   Stations 

.30 

Minnesota 

Beardsley 

61 

1 

2  Stations 

-27 

22 

Cedar 

D  4.06 

Wannaska    8SE 

.49 

Mississippi 

2   Stations 

78 

30+ 

3  Stations 

19 

27+ 

Tibbee 

12.53 

Leaksville 

3.87 

Missouri 

Cassville   Ranger   Sta 

71 

1 

do 

4 

31 

Kennett    Radio   KBOA 

6.09 

Coloma 

.22 

Montana 

Roundup 

69 

1 

Hebgen  Dam 

-25 

28 

Heron   2NW 

3.67 

5  Stations 

T 

Nebraska 

Merriman 

67 

1 

Wakefield 

-18 

30 

Staplehurst 

D  2.09 

Ellsworth 

.01 

Nevada 

Sunrise   Manor   Las   Vegas 

74 

2 

Wells 

-17 

29 

Glenbrook 

4.48 

10   Stations 

.00 

New  Hampshire 

Nashua    2NNW 

61 

11 

Colebrook   2E 

-31 

25 

Mount  Washington 

17.23 

North   Stratford 

4.03 

New  Jersey 

3  Stations 

63 

11 

2   Stations 

-11 

29+ 

Bass  River  St   Forest 

9.86 

Phillipsburg 

3.40 

New  Mexico 

Carlsbad 

79 

13 

Gavilan 

-27 

31 

Sandia  Crest 

D  2.88 

Mexican  Springs 

.05 

New  York 

3  Stations 

61 

12+ 

Hinckley 

-28 

25 

Cherry   Valley    2NNE 

11.68 

Ellenburg  Depot 

2.02 

North   Carolina 

4  Stations 

76 

31+ 

Waynesvllle   IE 

6 

27 

Rosman 

9.72 

Red   Springs 

2.77 

North   Dakota 

Mandan   Ft    Lincoln   Park 

67 

1 

Hannah   2N 

-19 

23 

Wishek 

2.10 

Rolla 

.17 

Ohio 

I  ronton 

54 

7 

Dorset 

-12 

25 

Chilo   Meldahl   Dam 

5.12 

Danville    2W 

.95 

Oklahoma 

Mangum   Research   Sta 

83 

22 

Wewoka    3W 

-3 

31 

Carnasaw  Tower 

6.84 

Kenton 

.15 

Oregon 

3  Stations 

68 

14+ 

2   Stations 

-1 

31+ 

Valsetz 

20.75 

McDermitt    26N 

.43 

Pennsylvania 

do 

62 

11+ 

Clermont    4NW 

-20 

25 

Mt    Gretna    2SE 

8.90 

Scranton 

1.84 

Puerto  Rico 

8   Stations 

91 

29+ 

Cerro  Maravilla 

52 

11 

Pico   Del    Este 

12.31 

Mayaguez   Nuclear   Ctr 

.70 

Rhode   Island 

2   Stations 

60 

11 

Kingston 

0 

25 

Providence   WBAP 

10.75 

Block    Island  WBAP 

7.31 

South   Carolina 

do 

75 

30 

Ninety    Nine    Islands 

11 

5 

Caesars   Head    INE 

8.32 

Sullivans    Island 

2.12 

South  Dakota 

Belle  Fourche 

71 

1 

Centerville   6SE 

-20 

30 

Lead   ISE 

3.04 

Wasta 

.02 

Tennessee 

3  Stations 

68 

31+ 

Mountain  City   No   2 

5 

28 

Dayton 

11.16 

Greeneville   Exp   Sta 

4.23 

Texas 

Armstrong 

87 

19 

Garcia  Lake  12ENE 

0 

30 

Beaumont   Filter  Plant 

9.89 

Brownsville  WBAP 

T 

Utah 

3  Stations 

69 

25+ 

Soldier  Creek 

-39 

29 

Alta 

D   5.15 

3  Stations 

T 

Vermont 

Enosburg  Falls 

59 

12 

Enosburg   Falls 

-27 

25 

Mount    Mansfield 

8.69 

do 

4.59 

Virginia 

Boykins 

73 

30 

Blacksburg    3SE 

-5 

27 

Pennington  Gap 

9.08 

Tangier    Island 

2.15 

Washington 

Walla   Walla   WE   City 

66 

13 

Winthrop    IWSW 

-3 

28 

Quinault    Ranger   Sta 

21.66 

Sunnyside 

1.26 

West   Virginia 

2   Stations 

63 

31 

Canaan   Valley 

-10 

21 

Canaan   Valley 

8.66 

New  Cumberland 

2.92 

Wisconsin 

Hillsboro 

54 

3 

4  Stations 

-24 

22 

Plymouth 

D  2.76 

Madeline   Island 

.13 

Wyoming 

2   Stations 

67 

3+ 

Bondurant    3NW 

-37 

29 

Snake   River 

4.30 

13  Stations 

T 

+  And  also  on  an  earlier  date  or  dates. 


NOTE:   Dates  in  the  above  table  apply  to  the  period  24  hours  prior  to  time  of  observation. 
In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding  that  shown.   (See 
individual  Climatological  Data  for  times  of  observations), 

D  Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch 
water  equivalent  to  every  10  inches  of  snowfall. 
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Coirant 

S 

Cumnl 

_g 

Cunrvil 

1 

Huon 

I 

Muon 

a 
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I 

aw 
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Suts  and  itatlon 

Sut*  and  lUtian 

SUto  and  aUtion 

1 

1    1 

1 

u      a 

^  1 

1 

il 

E   s 

S 

|3 

'  1 

i 

§ 

if 

0 

a 

^  ja 

*   J 

0 

a 

"B  f 

1 

■c  2 
£  1 

K 
3 

^ 

li 

3 

1 

ll 

2 

1 

li 

1 

ALABAMA 
BIRMINGHAM 

663 

1220 

1017 

IDAHO 

NEBRASKA 

TENNESSEE 

HUNTSVlLtE 

728 

1381 

1228 

BOISE 

935 

2378 

2366 

GRAND  ISLAND 

1212 

2553 

2501 

BRISTOL 

940 

1984 

1686 

MOa ILE 

345 

585 

592 

LEWISION 

924 

2264 

2215 

LINCOLN  U 

1171 

2316 

2174 

CHATTANOOGA 

897 

1815 

1327 

■  '-JTGOMERY 

589 

1018 

925 

POCATELLO 

1124 

2833 

2731 

NORFOLK 
NORTH  PLATTE 

1293 
1129 

2728 
2586 

2624 
2620 

KNOXVILLE 
MEMPHIS 

840 
758 

1630 
1392 

1415 
1293 

ALASKA 

ILLINOIS 

OMAHA 

1242 

2459 

2346 

NASHVILLE 

864 

1616 

1416 

ANCHORAGE 

1128 

4071 

4789 

CAIRO  U 

892 

1670 

1504 

SC0TTS6LUFF 

1064 

2614 

2601 

OAK  RIDGE  R 

875 

1727 

1634 

ANNETTE 

758 

2460 

2981 

CHICAGO  0  HARE 

1138 

2434 

2483 

VALENTINE 

1198 

2735 

2868 

BARROW 
BARTER  ISLAND 

2258 
2196 

9029 
8496 

8511 
8260 

CHICAGO  MIDWAY 
MOLINE 

1118 
1253 

2343 
2583 

2273 
2398 

NEVADA 

TEXAS 
ABILENE 

528 

1070 

1061 

BETHEL 

1626 

5551 

5667 

PEORIA 

1211 

2549 

2291 

ELKO 

1166 

2970 

2960 

AMARILLO 

817 

1735 

1690 

SETTLES 
BIG  DELTA 
COLO  SAY 
FAIRBANKS 
GULKANA 
HOMER 
ILIAMNA 
JUNEAU 

1699 

642  3 

ROCKFORD 

1256 

2707 

2687 

ELY 

1084 

2893 

3020 

AUSTIN 

339 

551 

644 

1526 

5488 

SPRINGFIELD 

1135 

2312 

2082 

LAS  VEGAS 

589 

1042 

1082 

BROWNSVILLE 

59 

161 

215 

1039 
1892 

3808 
5870 

4236 
6435 

INDIANA 

RENO 
WINNEMUCCA 

871 
1022 

2  344 
2579 

2651 
2747 

CORPUS  CHRISTI 
DALLAS 

152 
448 

322 

851 

340 
907 

1739 
972 

5993 
4123 

EVANSVILLE 

10  34 

2061 

1788 

DEL  RIO 

330 

556 

643 

FORT  WAYNE 

1166 

2482 

2410 

NEW  HAMPSHIRE 

EL  PASO 

504 

937 

1146 

1156 
921 

4363 
3932 

INDIANAPOLIS 

1137 

2  396 

2180 

CONCORD 

1275 

2883 

2800 

FORT  WORTH 

453 

885 

925 

3903 

SOUTH  BEND 

1158 

2515 

2391 

MT  WASHINGTON  OBS 

1676 

5720 

5889 

GALVESTON  U 

189 

325 

408 

KING  SALMON 

1197 

4687 

4952 

HOUSTON 

304 

571 

622 

KOTZEBUE 

MC  GRATH 

NOME 

ST.  PAUL  ISLAND 

SHEMTA 

SUMMIT 

1733 
1862 

6278 
6122 

6654 
6386 

IOWA 
BURLINGTON 

1229 

2559 

2318 

NEW  JERSEY 
ATLANTIC  CITY 

939 

2049 

1719 

LUBBOCK 
MIDLAND 

673 
5  32 

1474 
1153 

1449 
1060 

OES  MOINES 

1270 

2566 

2539 

ATLANTIC  CITY  U 

833 

1689 

1597 

PORT  ARTHUR 

281 

515 

558 

1097 
1092 

4381 
4137 
5812 

4778 
4255 

DUBUQUE 

1376 

2994 

2842 

NEWARK 

984 

1892 

1842 

SAN  ANGELO 

441 

896 

922 

SIOUX  CITY 

1334 

2775 

2593 

TRENTON  U 

969 

1891 

1821 

SAN  ANTONIO 

299 

604 

596 

1430 

WATERLOO 

1473 

3166 

2802 

VICTORIA 

202 

390 

425 

TALKEETNA 

1254 

4708 

5201 

NEW  MEXICO 

WACO 

444 

797 

759 

UNALAKLEET 
YAKUTAT 

1528 

5563 

KANSAS 

ALBUOUEROUE 

795 

1845 

1751 

WICHITA  FALLS 

634 

1261 

1112 

937 

4038 

3955 

CONCORDIA 

1075 

2201 

2061 

CLAYTON 

886 

2112 

1980 

DODGE  CITY 

894 

1895 

1889 

ROSWELL 

738 

1524 

1599 

UTAH 

ARIZONA 
FLAGSTAFF 
PHOENIX 

GOODLAND 

985 

2319 

2351 

MILFORD 

1022 

2554 

2560 

978 

307 

2915 
414 

2813 
671 

TOPEKA 

1083 

2174 

1979 

NEW  YORK 

SALT  LAKE  CITY 

1003 

2310 

2431 

WICHITA 

939 

1912 

1785 

ALBANY 

1339 

2761 

2668 

WENOOVER 

1077 

2492 

2333 

TUCSON 

WINSLOW 

YUMA 

384 
847 

62  7 
1950 

662 

1970 

KENTUCKY 

BINGHAHTON 
BUFFALO 

1280 
1240 

2878 
2613 

2753 
2570 

VERMONT 

257 

327 

467 

COVINGTON 

1058 

2170 

2018 

J.F.  KENNEDY 

917 

1712 

1781 

BJRLINGTON 

1434 

3205 

3079 

LEXINGTON 

996 

1971 

1804 

NEW  YORK  U 

974 

1793 

1705 

ARKANSAS 

LOUISVILLE 

971 

1940 

1801 

NEW  YORK  LA  GUARDIA 

959 

1842 

1665 

VIRGINIA 

FORT  SMITH 

731 

1387 

1293 

ROCHESTER 

1231 

2559 

2453 

LYNCHBURG 

954 

1918 

1536 

LITTLE  ROCK 

745 

1378 

1317 

LOUISIANA 

SYRACUSE 

1269 

2600 

2478 

NORFOLK 

741 

1349 

1242 

BATON  ROUGE 

382 

657 

616 

RICHMOND 

907 

1714 

1529 

CALIFORNIA 
BAKERSFIELO 

LAKE  CHARLES 

382 

666 

570 

NORTH  CAROLINA 

ROANOKE 

957 

1901 

1654 

426 

678 

821 

NEW  ORLEANS 

330 

573 

533 

ASHEVILLE 

875 

1845 

1821 

WALLOPS  ISLAND 

864 

1540 

BISHOP 

791 

1730 

1663 

SHREVEPORT 

510 

910 

821 

CAPE  HATTERAS  R 

581 

1023 

872 

BLUE  CANYON 

762 

1765 

1896 

CHARLOTTE 

784 

1497 

1259 

WASHINGTON 

EUREKA  U 
FRESNO 
LONG  BEACH 

419 

1931 
1089 
292 

2027 

MAINE 

GREENSBORO 

815 

1593 

1516 

OLYMPIA 

759 

2284 

2148 

574 

975 

CARIBOU 

1331 

3517 

3790 

RALEIGH 

841 

1669 

1351 

OUILLAYUTE 

656 

2407 

2340 

213 

496 

PORTLAND 

1120 

2540 

2790 

WILMINGTON 

614 

1074 

886 

SEATTLE  TACOMA 

607 

1777 

2054 

LOS  ANGELES 
LOS  ANGELES  U 
MT  SHASTA  R 

199 
182 

830 

289 

256 

2181 

5  59 
398 

MARYLAND 

NORTH  DAKOTA 

SPOKANE 
STAMPEDE  PASS  R 

1097 
1186 

2883 
4038 

2655 

3844 

2186 

BALTIMORE 

916 

1754 

1802 

BISMARCK 

1459 

3335 

3407 

WALLA  WALLA  U 

888 

1990 

1921 

OAKLAND 

RED  Bluff 

366 
477 

981 
910 

1065 
926 

FARGO 

1522 

3566 

3534 

YAKIMA 

956 

2467 

2473 

MASSACHUSETTS 

WILLISTON 

1431 

3384 

3571 

SACRAMENTO 
SANOBERG  R 
SAN  DIEGO 
SAN  FRANCISCO 
SAN  FRANCISCO  U 
SANTA  MARIA 
STOCKTON 

519 
650 
178 
341 
277 
385 
513 

972 
1524 

236 

925 
1074 

937 
1011 

1033 
1403 
432 
1130 
1205 
1095 
1029 

BLUE  HILL  OBS  R 
BOSTON 

1112 
973 

2392 
2006 

2286 

1971 

OHIO 

WEST  VIRGINIA 
BECKLEY 

1139 

2513 

2158 

NANTUCKET 

888 

1941 

1928 

AKRON 

1172 

2481 

2282 

CHARLESTON 

1007 

2157 

1773 

WORCESTER 

MICHIGAN 
ALPENA 
DETROIT 

1224 

1306 
1151 

2662 

3210 
2385 

2583 

3206 
2273 

CINCINNATI  OBS 

CLEVELAND 

COLUMBUS 

DAYTON 

MANSFIELD 

1066 
1155 
1175 
1115 
1204 

2139 
2437 
2406 
2265 
2424 

1836 
2252 

2190 
2135 
2420 

ELKINS 
HUNTINGTON 
PARKERSBURG  U 

WISCONSIN 

1212 
1067 
1068 

2570 
2130 
2114 

2290 
1751 
1836 

COLORADO 
ALAMOSA 

COLORADO  SPRINGS 
DENVER 

GRAND  JUNCTION 
PUEBLO 

DETROIT  M  WAYNE  CO 

1189 

2504 

2417 

TOLEDO 

1213 

2613 

2469 

GREEN  BAY 

1352 

3244 

2993 

1402 

1053 

998 

995 

865 

3579 
2719 
2626 
2324 
1963 

3567 
2479 
2414 
2242 
2116 

FLINT 

1216 

2707 

2550 

YOUNGSTOWN 

1242 

2682 

2432 

LA  CROSSE 

1315 

2682 

2884 

GRAND  RAPIDS 
HOUGHTON  LAKE 

1232 
1342 

2844 
3198 

2614 
3164 

OKLAHOMA 

MADIS,yN 
MILWAUKEE 

134( 
1228 

3100 
2852 

2973 
2853 

LANSING 
MARQUETTE  U 

1208 
1215 

2662 

3071 

2673 
3111 

OKLAHOMA  CITY 
TULSA 

762 
789 

1507 
1528 

1443 
1485 

WYOMING 

MUSKEGON 

1192 

2662 

2410 

CASPER 

112! 

296t 

2849 

CONNECTICUT 
BRIDGEPORT 
HARTFORD 

SAULT  STE  MARIE 

1399 

3478 

3378 

OREGON 

CHEYENNE 

10  3( 

2e7t 

2828 

995 

1175 

2007 
2422 

1974 
2307 

MINNESOTA 
DULUTh 

1466 

3664 

3864 

ASTORIA 
BURNS  U 
EUGENE 

637 
1044 
673 

2218 
2826 
1884 

2101 
2754 
1857 

LANDER 
SHERIDAN 

i2i; 

1121 

304! 
3021 

3103 
2952 

DELAWARE 
WILMINGTON 

INTERNATIONAL  FALLS 

1561 

4021 

4207 

MEACHAM 

1041 

3127 

3086 

993 

1928 

1836 

MINNEAPOLIS 
ROCHESTER 

1379 
1428 

3028 
3175 

3215 
3162 

MEDFORD 
PENDLETON 

780 
926 

1998 
2142 

1999 
2056 

DIST.OF  COLUMBIA 
WASH  NATL  AP 

883 

1652 

1603 

ST  CLOUD 

MISSISSIPPI 

1457 

3340 

3414 

PORTLAND 

SALEM 

SEXTON  SUMMIT  R 

678 
710 
812 

1685 
2042 
2374 

1834 
1840 
2316 

FLORIDA 
APALACHICOLA  U 
DAYTONA  BEACH 
FORT  MYERS 
JACKSONVILLE 
KEY  WEST 
LAKELAND  U 
MIAMI 
ORLANDO 
PENSACOLA 

JACKSON 

550 

1017 

851 

337 
272 
136 
353 

15 
193 

53 
204 
352 

546 
377 
189 
554 

15 
304 

74 
297 
570 

488 
2  86 
133 
466 

28 
221 

65 
270 
567 

MERIDIAN 

MISSOURI 
COLUMBIA 
KANSAS  CITY 

56  3 

1049 
984 

1033 

2099 
1879 

938 

1923 
17  76 

PENNSYLVANIA 
ALLENTOWN 
ERIE 

HARR1S8URG 
PHILADELPHIA 

1129 
1211 
10  36 
970 

2399 
2678 
2139 
1961 

2181 
2295 

2001 
1935 

ST  JOSEPH 

1012 

2022 

2098 

PITTSBURGH 

1183 

2471 

2278 

ST  LOUIS 

1013 

1997 

1874 

PITTSBURGH  U 

1109 

2224 

2055 

SPRINGFIELD 

MONTANA 
BILLINGS 

968 

1950 

1745 

SCRANTON 
WILLIAMSPORT 

1212 
1125 

2672 
2340 

2451 
2286 

TALLAHASSEE 

TAMPA 

WEST  PALM  BEACH 

464 
218 

114 

752 
329 
155 

586 

231 

71 

1050 

2733 

2726 

RHODE  ISLAND 

GLASGOW 
GREAT  FALLS 

1301 
1081 

3212 
2859 

3526 
2972 

BLOCK  ISLAND 
PROVIDENCE 

943 

1065 

1912 
2228 

1897 
2167 

HAVRE 

1317 

3167 

3414 

GEORGI A 
ATHENS 
ATLANTA 

699 
719 

1271 
1302 

1164 
1185 

HELENA 
KALlSPELL 

1207 
1197 

3239 
3419 

3252 
3384 

SOUTH  CAROLINA 
CHARLESTON 

557 

967 

812 

MILES  CITY 

1214 

2859 

2956 

CHARLESTON  U 

487 

817 

569 

'  "USTA 

655 

I  169 

963 

MISSOULA 

1200 

3331 

3384 

COLUMBIA 

540 

1147 

1006 

JMBUS 

601 

1037 

963 

GNVLE-SPARTANBURG 

726 

1390 

1213 

■:0N 

572 

971 

670 

"E 
avANNAH 

781 
530 

1515 
900 

1360 

730 

SOUTH  DAKOTA 
ABERDEEN 
HURON 
RAPID  CITY 

1438 
1340 
1135 

3198 
3047 
2728 

3261 
3140 
2749 

SIOUX  FALLS 

1404 

3134 

3007 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  Indicates  Rural,  sites. 


COOLING  DEGREE  DAYS 


(Base   65°F.) 


DECEMBER   1969 


State  and  station 


ALABAMA 
BIRMINGHAM 
HUNTSVILLE 
MOBILE 
MONTGOMERY 

ALASKA 
ANCHORAGE 
ANNETTE 
BARROW 

BARTER  ISLAND 
BETHEL 
SETTLES 
BIG  DELTA 
COLD  BAY 
FAIRBANKS 
GULKANA 
HOMER 
ILIAMNA 
JUNEAU 
KING  SALMON 
KOTZEBUE 
MC  GRATH 
NOME 

ST.  PAUL  ISLAND 
SHEMYA 
SUMMIT 
TALKEETNA 
UNALAKLEET 
YAKUTAT 

ARIZONA 
FLAGSTAFF 
PHOENIX 
TUCSON 
WINSLOW 
YUMA 

ARKANSAS 
FORT  SMITH 
LITTLE  ROCK 

CALIFORNIA 
8AKERSFIELD 
BISHOP 
BLUE  CANYON 
EUREKA  U 
FRESNO 
LONG  BEACH 
LOS  ANGELES 
LOS  ANGELES  U 
MT  SHASTA  R 
OAKLAND 
RED  BLUFF 
SACRAMENTO 
SANDBERG  R 
SAN  DIEGO 
SAN  FRANCISCO 
SAN  FRANCISCO  U 
SANTA  MARIA 
STOCKTON 

COLORADO 
ALAMOSA 

COLORADO  SPRINGS 
DENVER 

GRAND  JUNCTION 
PUEBLO 

CONNECTICUT 
BRIDGEPORT 
HARTFORD 

DELAWARE 
WILMINGTON 

OIST.OF  COLUMBIA 
WASH  NATL  AP 

FLORIDA 
APALACHICOLA  U 
DAYTONA  BEACH 
FORT  MYERS 
JACKSONVILLE 
KEY  WEST 
LAKELAND  U 
MIAMI 
ORLANDO 
PENSACOLA 
TALLAHASSEE 
TAMPA 
WEST  PALM  BEACH 

GEORGIA 
ATHENS 
ATLANTA 
AUGUSTA 
COLUMBUS 
MACON 
ROME 
SAVANNAH 


Current 
season 


<S^ 


1734 
1914 
2676 
2101 


113 
3768 
2866 
1403 
4143 


2047 
1991 


2610 

1096 

474 

0 

1769 

1029 

594 

1279 

314 

56 

2076 

1306 

872 

676 

57 

44 


117 

449 

721 

1329 

1292 


726 
725 


0 

2568 

13 

2925 

20 

3439 

7 

2816 

160 

4497 

16 

3094 

88 

4142 

16 

3339 

0 

2496 

5 

2568 

10 

3101 

50 

3465 

0 

1756 

0 

1663 

0 

1853 

0 

2061 

I 

2008 

0 

1604 

1 

2247 

^^ 


State  and  station 


HAWAI I 
HILO 
HONOLULU 
KAHULUI 
LI  HUE 

IDAHO 
BOISE 
LEWISTON 
POCATELLO 

ILLINOIS 
CAIRO  U 

CHICAGO  0  HARE 
CHICAGO  MIDWAY 
MOLINE 
PEORIA 
ROCKFORD 
SPRINGFIELD 

INDIANA 
EVANSVILLE 
FORT  WAYNE 
INDIANAPOLIS 
SOUTH  BEND 

IOWA 
BURLINGTON 
DES  MOINES 
DUBUQUE 
SIOUX  CITY 
WATERLOO 

KANSAS 
CONCORDIA 
DODGE  CITY 
GOODLAND 
TOPEKA 
WICHITA 

KENTUCKY 
COVINGTON 
LEXINGTON 
LOUISVILLE 

LOUISIANA 
ALEXANDRIA 
BATON  ROUGE 
LAKE  CHARLES 
NEW  ORLEANS 
SHREVEPORT 

MAINE 
CARIBOU 
PORTLAND 

MARYLAND 
BALTIMORE 

MASSACHUSETTS 
BLUE  HILL  OBS  R 
BOSTON 
NANTUCKET 
WORCESTER 

MICHIGAN 
ALPENA 
DETROIT 

DETROIT  M  WAYNE  CO 
FLINT 

GRAND  RAPIDS 
HOUGHTON  LAKE 
LANSING 
MARQUETTE  U 
MUSKEGON 
SAULT  STE  MARIE 

MINNESOTA 
DULUTh 

INTERNATIONAL  FALLS 
MINNEAPOLIS 
ROCHESTER 
ST  CLOUD 

MISSISSIPPI 
JACKSON 
MERIDIAN 

MISSOURI 
COLUMBIA 
KANSAS  CITY 
ST  JOSEPH 
ST  LOUIS 
SPRINGFIELD 

MONTANA 
BILLINGS 
GLASGOW 
GREAT  FALLS 
HAVRE 
HELENA 
KALI  SPELL 
MILES  CITY 
MISSOULA 


Qurent 
season 


3298 

4610 
3786 
3675 


735 
765 
435 


1823 
830 

1001 
931 
893 
671 

1162 


1336 
870 
976 
757 


913 
989 
633 
849 
675 


1183 
1519 
975 
1233 
1568 


1162 
1268 
1307 


2119 
2662 
2661 
2634 
2652 


169 
447 


563 
746 
360 
468 


296 

767 
741 
468 
690 
310 
663 
412 
565 
164 


242 
237 


420 
653 


2267 
2011 


I  368 
1534 
1656 
1440 
1362 


641 
463 
487 
424 
345 
94 
822 
220 


a 


State  and  station 


NEBRASKA 
GRAND  ISLAND 
LINCOLN  U 
NORFOLK 
NORTH  PLATTE 
OMAHA 

SCOTTSBLUFF 
VALENTINE 

NEVADA 
ELKO 
ELY 

LAS  VEGAS 
RENO 
WINNEMUCCA 

NEW  HAMPSHIRE 
CONCORD 
MT  WASHINGTON  OBS 

NEW  JERSEY 
ATLANTIC  CITY 
ATLANTIC  CITY  U 
NEWARK 
TRENTON  U 

NEW  MEXICO 
ALBUQUERQUE 
CLAYTON 
ROSWELL 

NEW  YORK 
ALBANY 
BINGHAMTON 
BUFFALO 
NEW  YORK  U 
NEW  YORK  KENNEDY 
NEW  YORK  LA  GUARDIA 
ROCHESTER 
SYRACUSE 

NORTH  CAROLINA 
ASHEVILLE 
CAPE  HATTERAS  R 
CHARLOTTE 
GREENSBORO 
RALEIGH 
WILMINGTON 

NORTH  DAKOTA 
BISMARCK 
FARGO 
WILLISTON 

OHIO 
AKRON 

CINCINNATI  085 
CLEVELAND 
COLUMBUS 
DAYTON 
MANSFIELD 
TOLEDO 
YOUNGSTOWN 

OKLAHOMA 
OKLAHOMA  CITY 
TULSA 

OREGON 
ASTORIA 
BURNS  U 
EUGENE 
MEACHAM 
MEDFORO 
PENDLETON 
PORTLAND 
SALEM 
SEXTON  SUMMIT  R 

PACIFIC  AREA 
JOHNSTON 
KOROR  R 
KWAJALEIN 
MAJURO 
PAGO  PAGO 
PONAPE  R 
TAGUAC  GUAM  R 
TRUK  MOEN  ISLAND 
WAKE 
YAP  R 

PENNSYLVANIA 
ALLENTOWN 
ERIE 

HARRISBURG 
PHILADELPHIA 
PITTSBURGH 
SCPANTON 
WILLIAMSPORT 

RHODE  ISLAND 
BLOCK  ISLAND 
PROVIDENCE 


Current 
season 


1019 
1255 
669 
730 
1138 
816 
689 


465 
312 
3175 
365 
456 


945 
1060 
1169 
1091 


1481 

820 

1910 


556 
384 
566 

1234 

U17 

1002 

646 

624 


997 
1612 
1565 
1499 
1264 
1601 


571 
483 
464 


632 
1155 
726 
800 
945 
869 
656 
524 


1644 
2062 


6 
331 
214 
122 
662 
719 
297 
183 
186 


5302 
6200 
6400 
6008 
5596 
6603 
5209 
5997 
5868 
5623 


791 
496 
1027 
1128 
707 
627 
729 


468 
761 


State  and  station 


south  carolina 
charleston 
charleston  u 
columbia 
gnvle-spartanburg 

south  dakota 
aberdeen 

HURON 

RAPID  CITY 
SIOUX  FALLS 

TENNESSEE 
BRISTOL 
CHATTANOOGA 
KNOXVILLE 
MEMPHIS 
NASHVILLE 
OAK  RIDGE  R 

TEXAS 
ABILENE 
AMARILLO 
AUSTIN 
BROWNSVILLE 
CORPUS  CHRIST! 
DALLAS 
DEL  RIO 
EL  PASO 
FORT  WORTH 
GALVESTON  U 
HOUSTON 
LUBBOCK 
MIDLAND 
PORT  ARTHUR 
SAN  ANGELO 
SAN  ANTONIO 
VICTORIA 
WACO 
WICHITA  FALLS 

UTAH 
MILFORD 
SALT  LAKE  CITY 
WENDOVER 

VERMONT 
BURLINGTON 

VIRGINIA 
LYNCHBURG 
NORFOLK 
RICHMOND 
ROANOKE 
WALLOPS  ISLAND 

WASHINGTON 
OLYMPIA 
OUILLAYUTE 
SEATTLE  TACOMA 
SPOKANE 

STAMPEDE  PASS  R 
WALLA  WALLA  U 
YAKIMA 

WEST  INDIES 
SAN  JUAN  P.R. 
SWAN  ISLAND 

WEST  VIRGINIA 
BECKLEY 
CHARLESTON 
ELKINS 
HUNTINGTON 
PARKERSBURG  U 

WISCONSIN 
GREEN  BAY 
LA  CROSSE 
MADISON 
MILWAUKEE 

WYOMING 
CASPER 
CHEYENNE 
LANDER 
SHERIDAN 


Current 
season 


2056 
2249 
1992 
1609 


675 
656 
600 
661 


1046 
1322 
1346 
2120 
1611 
1364 


2482 
1713 
2693 
4071 


40 

0 

3374 
2945 

0 

3235 

0 

2626 

0 

2596 

u 

3074 

9 

2868 

0 

1823 

0 

2182 

6 

2876 

0 

2612 

2 

2969 

14 

3256 

0 

3217 

0 

2436 

0 

836 

0 

1050 

0 

1294 

0 

420 

0 

1053 

0 

1567 

0 

1350 

0 

1091 

0 

1178 

0 

85 

0 

21 

0 

171 

0 

379 

0 

36 

0 

880 

0 

424 

382 

6276 

446 

6006 

0 

639 

0 

1046 

0 

459 

0 

1196 

0 

1062 

0 

403 

0 

717 

0 

460 

0 

449 

0 

491 

0 

431 

0 

538 

0 

355 

Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  indicates  Rural,  sitles. 
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STATE 

TORNADOES 

HAILSTOR/tIS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

* 

CE  STORfcIS 

(» 

ALL  OTHER 

q: 

o 

«/) 

^DAMAGE 

Tdamage 

Wl 

^DAMAGE 

^DAMAGE 

. 

''dahage 

•^ 

^DAMAGE 

i 

5 

X 

QC 

< 

i 

ocq: 

O 

X 

3 

i 

(VOf 

o. 
O 

< 

z 

i 

i 

UJ 

i 

St 
acac 

o 

X 

i 

2 

hi: 

accc 

■< 
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hi: 

OCX 

o 

oc 

z 

a 

a 

5 

t_ 

a 

Q.UJ 

U 

a 

u 

o 

u 

a 

u 

a 

O-UJ 

o 

a 

— 

a.uj 

o 

Alabama 

1 

1 

0 

0 

5 

0 

2 

5 

0 

0 

0 

4 

0 

1 

0 

6 

4 

Alaska    * 

Arizona    • 

Arkansas    ♦ 

California    • 

Colorado 

0 

0 

4 

0 

Connecticut 

0 

0 

4 

0 

0 

0 

6 

0 

0 

0 

5 

0 

0 

0 

6 

0 

Delaware    * 

Florida 

14 

3 

0 

2 

5 

0 

12 

6 

0 

0 

1 

4 

0 

0 

0 

3 

0 

Georgia 

1 

1 

0 

7 

4 

Hawaii 

1 

22 

6 

0 

Idaho   * 

Illinois    ♦ 

Indiana    * 

Iowa    * 

Kansas    • 

Kentucky 

? 

7 

7 

? 

7 

Louisiana 

5 

4        1 

16 

6 

0 

0 

3 

0 

Maine 

0 

0 

5 

0 

0 

0 

2 

0 

1 

0 

6 

0 

0 

0 

6 

0 

0 

0 

5 

0 

Maryland    * 

i 

Massachusetts 

!              i    0 

0 

5 

0 

2 

0 

5 

0 

0 

0 

5 

0 

0 

0 

6 

0 

Michigan    * 

1 

1 

Minnesota    ♦ 

1 

Mississippi 

1 

1 

0 

0 

3 

i       i       ; 

0 

0 

? 

0 

Missouri   * 

i 

Montana 

1 

1  1    0  ;  0  I  0 

0 

0 

7 

0 

Nebraska    * 

i 

'              i 

1 

Nevada    » 

1      ! 

New  Hampshire 

0 

0 

5 

0 

1 

1 

0 

5        0 

0 

0 

6        0 

0 

0 

5 

0 

New  Jersey 

! 

1 

I 

4    1 

4    1 

1 

New  Mexico    * 

1 

1 

1 

New  York 

3    '       8 

6    1 

* 

North  Carolina 

0 

0 

4 

0 

0 

0 

5        0 

North   Dakota    * 

Ohio 

1 
1 

7 

7 

Oklahoma 

0 

0 

? 

7 

1 

0 

0        0 

0 

0 

7     i    7 

Oregon 

0 

Few 

4 

3 

0 

Few 

3 

0 

1 

s 

4 

4 

Pacific   Area 

0 

0 

5 

0 

Pennsylvania 

1 

4 

4 

4 

13 

41 

5    ,    4 

Puerto   Rico   * 

Rhode   Island 

0 

1 

5 

0 

0 

0 

6 

0 

0 

0 

5 

0 

0 

0 

6 

0 

South  Carolina 

0 

0 

2 

3 

South  Dakota    * 

Tennessee 

0 

0 

4 

0 

3 

0 

6 

0 

Texas 

1 

0 

0 

0 

0 

0 

3 

0 

Utah 

I 

3 

u 

4 

0 

Vermont 

0 

0 

4 

0 

1 

0 

6 

0 

0 

0 

6 

0 

U.    S.    Virgin   Is.    * 

' 

Virginia 

i 

0 

0 

5 

0 

0 

0 

5 

0 

0 

0 

6 

0 

Washington 

1 

1 

1 

5 

4 

I 

1 

West    Virginia 

1 

1 

2 

0 

4 

0 

Wisconsin    * 

1 

Wyoming   * 

1 

Includes  crop  damage 

Crop  damage 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  Environmental  Data  Service,  ESSA,  monthly  publication  STORM  DATA. 

storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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Elmer  R.  Nelson,  Office  of  Hydrology 


The  most  significant  flooding  during  December  oc- 
curred in  Maine  and  in  Kentucky. 

In  Maine,  the  flooding  on  the  Kennebec  River  was 
the  third  highest  of  record.  Extensive  flooding  occurred 
along  the  Androscoggin  and  Sandy  Rivers.  Many  people 
were  evacuated  from  low-lying  areas  along  the  Kenne- 
bec River.  The  overall  flood  damage  in  Maine  was 
estimated  at  several  millions  of  dollars. 

In  Kentucky,  major  flooding  developed  along  the 
upper  Cumberland  River  in  the  southeastern  portion 
of  the  State.  Crests  were  very  near  those  of  the 
major  flood  of  March  1963.  Homes  and  commercial 
buildings  outside  of  the  flood  protective  works  received 
considerable  water  and  flood  damage.  In  most  cases 
moveable  equipment  was  removed  because  of  flood 
warnings  by  the  Weather  Bureau. 

ST.  LAWRENCE  DRAINAGE 
Lake  Erie — Heavy  rains  on  the  10th  and  Uth  on  top 
of  snowmelt  saturated  ground,  caused  some  local  flood- 
ing in  parts  of  western  New  York,  mainly  in  low-lying 
and  poor  drainage  areas.  In  Buffalo,  N.  Y.,  some 
highway  underpasses  were  temporarily  closed  due  to 
high  water. 

Lake  Ontario--Canaseraga  Creek  at  Groveland,  N.Y., 
reached  bankfull  stage  on  the  11th.  About  1  foot  of 
water  flowed  across  route  258  west  of  Groveland,  N.Y., 
on  the  morning  of  the  11th. 

ATLANTIC  SLOPE  DRAINAGE 
The  third  highest  flood  of  record  occurred  on  the 
Kennebec  River  at  Augusta,  Maine,  on  the  28th.  The 
crest  was  nearly  9  ft.  above  flood  stage.  Extensive 
flooding  also  occurred  on  the  Androscoggin  and  Sandy 
Rivers,  and  small  brooks  and  streams  in  Maine.  In 
eastern  Massachusetts,  some  flooding  was  reported 
from  most  communities  in  the  Greater  Boston  area. 
Most  damage  was  due  to  flooded  cellars.  For  the 
greater  part,  this  was  due  to  saturated  grounds  and 
overflowing  culverts  and  storm  sewers.  There  was 
also  some  small  stream  overflow.  Several  storms 
during  the  month  brought  precipitation  totals  to  record 
or  near  record  amounts  over  much  of  New  England. 
More  than  half  of  the  monthly  totals  occurred  during 
the  storm  period  from  the  26th  through  the  28th.  It 
began  as  snow,  then  changed  to  rain,  bringing  copious 
amounts  to  many  sections  of  New  England.  In  Maine, 
where  most  of  the  flooding  occurred,  amounts  ranged 
from  1.5  to  near  10  inches.  The  overall  flood  damage 
in  Maine,  as  reported  by  the  Governor  was  several 
millions  of  dollars.  Many  people  were  evacuated  from 
low-lying  areas  along  the  Kennebec  River  where  wide- 
spread flooding  occurred  in  Gardiner,  Hallowell,  Augusta, 
and  Skowhegan.  At  Phillips  and  Farmington,  Maine,  on 
the  Sandy  River,  houses  were  evacuated,  automobiles 
submerged,  and  some  bridges  washed  out.  This  was 
the  worst  flooding  in  these  areas  in  many  years.  Heavy 
rains  up  to  2.4  inches  during  the  night  of  the  10th 
caused  minor  flooding  along  Neshaminy  Creek  in  south- 
eastern Pennsylvania,  This  same  storm  caused  minor 
flooding  along  the  Ramapo  at  Mahwah,  N.  J.,  and  along 
the  lower  elevations  of  the  Raritan  and  Millstone  Rivers 
in  central  New  Jersey.  The  AssunpinkCreekat  Trenton, 
reached,  but  did  not  exceed,  flood  stage  on  the  11th. 
A  mixture  of  rain,  freezing  rain,  and  sleet  ranging 
from  0.5  inch  to  1.25  inches  on  the  30>;h  caused  the 
Rancocas    Creek    at    Pemberton,    N.J.,    to    rise   above 


flood   stage   on   the    31st.    It    receded   within   its  banks 
on  January  1  after  cresting  1  to  1.5  ft.  above  flood  level. 

The  water  content  of  the  snowpack  in  the  Susquehanna 
Basin  at  the  end  of  the  month  was  3.75  inches.  This 
was  one  of  the  heaviest  snowpacks  for  this  time  of 
the  year  in  many  years.  At  Harrisburg,  Pennsylvania, 
the  total  snowfall  for  December  was  28  inches,  an 
alltime  high  for  the  month. 

Heavy  rainfall  on  December  29-31  caused  moderate 
flooding  in  the  Upper  James  Basin  in  Virginia  on 
December  31  to  January  1.  The  rainfall  averaged 
about  1.75  inches  in  the  upper  basin  and  1  inch  in 
the  lower  basin. 

Heavy  rainfall  (up  to  3  inches)  on  the  7-llth  caused 
the  Broad  River  at  Blair,  S.  C,  to  rise  above  flood 
stage  on  the  11th.  It  receded  below  flood  stage  on  the] 
12th  after  cresting  3  ft.  above  flood  stage. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rains  on  the  21st,  22d,  25th,  and  26th  caused 
the  East  Fork  of  the  Tombigbee  River  at  Fulton, 
Mississippi,  to  rise  to  bankfull  stage  on  the  26th  and  j 
27th„  Additional  heavy  rain  on  the  30th  and  31st  caused 
the  Tibbee  River  at  Tibbee,  Mississippi,  to  rise  above 
flood  stage  on  the  31st.  It  receded  below  flood  stage 
on  January  2  after  cresting  6.1  ft.  above  flood  stage  J 
on  January  1.  The  overflows  were  minor  and  no  damage) 
was  reported. 

The  Pearl  River  at  Jackson,  Mississippi,  rose  above] 
flood  stage  on  the  31st.  Increased  discharges  from  Ross 
Barnett  Reservoir  kept  the  Pearl  River  above  flood 
stage  at  Jackson  for  the  first  10  days  of  January.  The 
crest  on  January  7  was  5  feet  above  flood  stage.  The  I 
overflow  was  confined  to  low-lying  farmland  andtimber- 
land  adjacent  to  the  river. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin--A  new  record  snowfall  of] 
33.2  inches  occurred  at  Minneapolis-St.  Paul,  Minnesota 
during  December  1969.  The  previous  snowfall  record 
of  28.7  inches  occurred  in  December  1968.  This 
year  (1969),  the  snowfall  was  concentrated  over  the 
area  from  Minneapolis-St.  Paul  to  Mankato  to  Roch- 
ester, whereas,  in  1968,  the  area  involved  was  from 
Minneapolis-St.  Paul  to  Sioux  Falls,  South  Dakota,  to 
Beardsley,  Minnesota, to  Duluth,  Minnesota. 

Navigation  on  the  Mississippi  River  ended  at  Minnea- 
polis-St Paul  on  December  5,  at  La  Crosse,  Wisconsiii 
on  December  7  and  at  Guttenberg,  Iowa,  on  December 
10. 

Missouri  Basin--Ice  action  in  the  Missouri  River, 
as  freezing  developed,  caused  some  local  flooding  in 
the  Bismarck-Mandan,  North  Dakota,  area  on  December 
30  to  January  1.  Some  overflow  occurred  at  two  marinas, 
resulting  in  total  damages  estimated  at  less  than  $1,000. 

The  James  River  near  Columbia,  South  Dakota,  rose 
to  within  1  foot  of  flood  stage  on  the  10th.  There  was 
some  inundation  of  the  low  flood  plain  in  the  area.  It 
receded  slowly  to  near  normal  flow  by  the  end  of  the 
month. 

Ohio  Basin — Rainfall  in  excess  of  2  inches  on  the 
29th-31st  plus  snowmelt  produced  flooding  at  all  head- 
water points  in  the  upper  Monongahela  Basin  in  West 
Virginia.  Crests  ranged  from  1.7  ft.  above  flood  stage 
on  the  Cheat  to  nearly  6  ft.  above  flood  stage  on  the 
Tygart.  The  pool  of  Tygart  Flood  Control  Dam  rose 
85    feet   to   contain   the   flood   from    the    Tygart  Valley 
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River.  The  heaviest  intensity  of  rain  occurred  during 
the  afternoon  and  night  of  the  30th,  A  heavy  snow  cover 
occurred  over  the  entire  area  during  December.  There 
was  a  partial  snowmelt  over  the  basin  on  the  30th- 
31st,  but  up  to  18  inches  of  snow  still  remained  over 
the  mountains  above  Elkins,  West  Virginia,  and  on 
the  higher  terrain  over  the  Cheat  Basin.  A  preliminary 
estimate  of  flood  damages  was  placed  at  under  $100,000. 
Considerable  savings  resulted  from  flood  warnings 
issued  by  the  Weather  Bureau. 

Moderate  to  severe  flooding  occurred  in  the  upper 
Little  Kanawha  River  in  West  Virginia  on  December 
31  and  January  1.  The  Greenbrier  River  at  Alderson, 
West  Virginia,  crested  3.3  feet  above  flood  stage  on 
the  31st.  The  Elk  River  at  Queen  Shoals,  West  Virginia, 
rose  to,  but  did  not  exceed,  flood  stage.  Many  places 
along  the  Coal  River  were  flooded.  The  crest  at 
Tornado,  West  Virginia,  was  5.8  ft.  above  flood  stage  on 
the  31st.  The  Guyandot  River  crested  4.8  feet  above 
flood  stage  at  Logan,  West  Virginia.  Some  of  the 
tributaries  also  overflowed.  The  Tug  Fork  of  the 
Big  Sandy  River  at  Williamson,  West  Virginia,  crested 
6  feet  above  flood  stage.  The  city  of  Williamson  was 
protected  by  a  flood  wall  but  there  was  some  flooding 
outside  the  wall.  Some  flooding  also  occurred  on  the 
Big  Sandy  River  in  Virginia.  Most  of  the  rain  causing 
the  flood  occurred  during  the  period  from  1  p.m.  on 
the  29th  to  7  p.m.  on  the  30th.  The  rainfall  ranged 
up  to  4  inches  in  the  headwater  area  of  the  Big  Sandy. 
The  snow  on  the  ground  on  the  27th  ranged  from  4 
to  8  inches  over  the  Tug  Fork  to  22  inches  in  the 
headwater  area  of  the  Elk  River  at  Waneta,  West 
Virginia.  The  water  equivalent  of  the  snow  varied 
from  0.6  inch  at  the  mouth  of  the  Elk  to  3.5  inches 
at  Waneta  in  the  headwaters.  The  water  equivalent 
over  the  other  basins  averaged  about  1.5  inches.  The 
rain  melted  several  inches  of  the  snow,  adding  to  the 
precipitation  total.  Preliminary  estimates  of  flood 
damage  were  placed  at  $  3  million. 

Minor  flooding  occurred  on  the  North  Fork  and  South 
Fork  of  the  Kentucky  River  on  the  30- 31st.  The  crest 
at  Hazard,  Kentucky,  was  4.3  feet  above  flood  stage 
on  the  31st.  The  crests  at  Jackson  and  Oneida,  Kentuckjj 
reached,  but  did  not  exceed,  flood  stage.  Damage 
resulting  from  the  overflow  was  small.  One  death 
resulted  from  the  high  water  on  the  State  Road  Fork, 
a  small  branch  of  the  upper  Licking  River. 

General  rains  during  the  last  3  days  of  the  month, 
totalling  nearly  3  inches,  caused  minor  flooding  on 
the  Barren  and  Green  Rivers  in  Kentucky.  Crests 
ranged  from  0.8  foot  above  flood  stage  on  the  Green 
to  1.4  feet  above  flood  stage  on  the  Barren  River. 
No  damages  were  reported. 

Major  flooding  developed  along  the  upper  Cumber- 
land River  in  southeast  Kentucky  from  the  headwaters 
to  the  upper  reaches  of  the  Wolf  Creek  reservoir 
on  the  30th.  Crests  in  the  upper  Cumberland  River 
were  very  near  those  of  the  major  flood  of  March 
1963.  In  the  lower  portion  of  the  basin,  the  Red  River 
at  Port  Royal,  Tennessee,  crested  1.8  feet  above  flood 
and  the  Harpeth  River  at  Kingston  Springs,  Tennessee, 
crested  4.4  feet  above  flood  level.  This  flooding  was 
due  to  heavy  rain  (2  to  5  inches)  on  the  28-30th.  Con- 
siderable flood  damage  was  caused  by  the  flood  waters 
in  southeastern  Kentucky.  Preliminary  estimates  place 
the  damage  at  Williamsburg,  Barbourville,  and  Pine- 
ville,  Kentucky,  at  $L2  million.  Only  minor  damage 
was  reported  on  the  Harpeth  and  Red  Rivers  in  Tennessee. 

Heavy    rain    on    the    28-30th    caused    8.5    to    12.7  feet 
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of  flooding  on  the  Elk  and  Duck  Rivers  in  Tennessee. 
Several  families  in  low  and  unprotected  areas  in  Shelby- 
ville,  Tennessee,  on  the  Duck  River  were  evacuated. 
Only  minor  damage  resulted  from  the  high  water. 
The  main  stem  of  the  Tennessee  was  out  of  its  banks 
at  Whitesburg  and  Florence,  Alabama,  on  December 
31  to  January  5  and  at  Gilbertsville,  Kentucky  from 
December  31  to  January  9.  The  crests  during  Jan- 
uary ranged  from  3.2  feet  above  flood  stage  at  Florence 
to    9.3   feet   above   flood  stage  at  Whitesburg,  Alabama. 

White  Basin — Minor  flooding  occurred  on  the  Cache 
River  at  Patterson,  Arkansas,  on  November  24  to  Dec- 
ember 4.  The  crest  was  1.5  feet  above  flood  stage  on 
November  27.  Heavy  rain  (4  to  5  Inches)  on  December 
28  through  December  31  caused  the  Cache  to  rise 
above  flood  stage  on  December  31  and  continued  in 
flood  to  January  26.  The  crest  on  January  4  was 
2.2  feet  above  flood  stage.  No  damage  resulted  from 
the  overflow. 

Arkansas  Basin--The  heavy  rain  on  December  28 
through  December  31  caused  the  Fourche  La  Fave 
River  at  Houston,  Arkansas,  to  rise  above  flood  stage 
on  December  30.  It  receded  below  flood  stage  on 
December  31  after  cresting  1.9  feet  above  flood  stage. 
There  was  some  flash -flooding  of  low  areas  along 
Rock  and  Fourche  Creeks  in  southwestern  and  south- 
ern Little  Rock,  though  not  to  the  extent  that  occurred 
in  January  1969.  Only  minor  damage  resulted  from 
the  overflow. 

Red  Basin--There  were  two  rises  on  the  Sulphur 
River  at  Hagansport,  Texas,  during  December.  The 
first  rise  occurred  on  the  7th  and  the  second  on  Dec- 
ember 28  to  January  2.  The  crests  on  the  8th  and 
29th  were  4.1  and  8  feet  above  flood  stage.  The  flood- 
ing was  minor  and  no  damages  were  reported. 

Minor  flooding  occurred  on  the  Saline  River  at  Benton, 
Arkansas,  on  the  29-30th.  The  crest  on  the  29th  was 
less  than  1  foot  above  flood  stage.  The  Quachita  River 
at  Arkadelphia,  Arkansas,  rose  0.1  foot  above  flood 
stage  on  the  30th. 

Lower  Mississippi  Basin — Heavy  rainfall  in  excess 
of  4  inches  on  the  29-30th  caused  the  Big  Black  River 
at  Bovina,  Mississippi,  to  rise  above  flood  stage  on 
December  30.  It  receded  below  flood  stage  on  January 
17,  after  cresting  8.4  feet  above  flood  stage  on  January 
10.  Flooding  was  confined  to  low-lying  farmland  and 
timberland  adjacent  to  the  river.  No  damage  of  con- 
sequences resulted  from  this  overflow. 

WEST  GULF  OF  MEXICO  DRAINAGE 

There  were  two  rises  on  the  Calcasieu  River  at 
Hineston,  Louisiana,  during  December.  The  first  occur- 
red on  the  8-12th  and  the  second  on  December  31  to 
January  11.  The  crests  ranged  from  1  ft.  aboveflood  stage 
to  2.7  feet  above  flood  stage  on  February  3.  The 
flooding  was  very  light  and  no  damages  were  reported. 

Minor  flooding  occurred  on  the  upper  Sabine  River 
at  Mineola,  Texas,  on  December  30  to  January  4. 
The  crest  on  January  2  was  2.1  feet  above  flood  stage. 
At  Emory,  Texas,  the  river  reached  bankful  stage  on 
the  29th  but  did  not  exceed  flood  stage. 

Excessive  rains  over  the  Navasota  Basin  on  the  6th 
and  7th  caused  flooding  near  Easterly,  Texas,  on  the 
7-llth.  The  crest  on  the  8th  was  2.6  feet  above  flood 
stage.  The  flooding  was  minor  and  no  damage  was 
reported. 

Heavy  rains  over  the  upper  Trinity  Basin  early  in 
December  caused  Richland  Creek  at  Richland,  Texas, 
to  rise  to  bankfull  stage  on  the  6th  and  7th.    Chambers 
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Creek  near  Corsicana,  Texas,  rose  to  near  bankfuU 
stage  on  the  7th.  A  sharp  rise  occurred  on  the  Trinity 
at  Long  Lake,  Texas,  from  the  6th  to  the  9th  but  no 
flooding  resulted. 

Strong  northwesterly  winds,  gusting  to  about  50  m.p.h. 
on  the  6th,  raised  waves  on  Lake  Corpus  Christi  in 
lower  Nueces  Basin,  spilling  water  over  Wesley  Seale 
Dam.  The  water  level  rose  to  near  11  feet  at  the  bridge 
below  the  dam.    Only  slight  flooding  occurred. 

THE  GREAT  BASIN 
Heavy  precipitation  caused  flooding  on  the  lower 
Carson  River  in  Nevada  on  the  16-18th  and  again  on 
the  22d.  Occasionally,  heavy  rain  at  high  elevations 
in  the  Sierras  resulted  in  some  flooding  on  the  Truckee 
River  on  the  21st  and  22d.  The  Truckee  reached  a 
flow  of  about  7300  c.f.s.  at  Reno,  Nevada,on  the  morn- 
ing of  the  22d.     There  were  no  reports  of  any  damage. 

PACIFIC  SLOPE  DRAINAGE 

Sacramento  Basin--A  series  of  warm  storms  moved 
across  central  and  northern  California  beginning  during 
the  second  week  of  December.  Several  rises  moved 
down  the  Sacramento  River  after  the  middle  of  the 
month.  Some  flooding  occurred  in  the  low  sloughs 
and  over  some  roads  in  low  areas  adjacent  to  Tehama 
Bridge  and  below  the  trailer  park  at  Woodson  Bridge, 
California.  Highways  east  of  Red  Bluff  were  covered 
with  water  on  at  least  two  occasions  from  the  over- 
flow of  streams.  There  were  several  stations  where 
warning  stages  were  reached  or  exceeded,  including 
all  weirs.  The  flooding  of  the  bypass  system  below 
Colusa  and  Tisdale  Weirs  caused  minor  inconveniences 
to  agricultural  interests,  even  though  flow  into  the 
bypass  is  generally  expected  during  this  time  of  the 
year.  There  were  5  deaths  from  the  high  water, 
mostly  in  the  bypass  areas. 

Eel  Basin — Heavy  rain  on  the  18- 21st  caused  flooding 
on  the  Van  Duzen  River  at  Bridgeville,  California,  on 
the  21st.  The  river  began  rising  on  the  20th  and  crested 
nearly  3  feet  above  flood  stage  at  9  a.m.  on  the  21st. 
It  receded  below  flood  stage  by  noon  on  the  same  date. 
Flooding  occurred  along  Highway  36  at  Bridgeville,  at 
Grizzly  Creek  State  Park,  and  at  Starvation  Flat, 
where  about  20  families  resided.  There  was  some 
damage  to  agricultural  land  and  levees. 

The  storms  producing  the  precipitation  were  quite 
warm  as  they  moved  in  from  the  west  to  the  northwest. 
The  first  significant  storm  moved  across  the  basin 
on  the  7-8th.  A  family  of  storms  followed  with  inter- 
mittent  clearing   between  them.     Measurements  at  the 
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rain  gage  just  east  of  Grizzly  Creek  State  Park  in- 
dicated a  total  of  at  least  12.3  inches  of  rain  over 
the  basin  from  the  8th  through  the  21st.  There  were 
no  less  than  6.1  inches  from  the  18th  through  the  21st, 
of  which  about  3  inches  occurred  in  less  than  24  hours. 

Coquille  Basin — Heavy  rain  on  the  19th  through  the 
22d  caused  flooding  on  the  South  Fork  at  Myrtle  Point, 
Oregon,  and  on  the  Coquille  River  at  Coquille,  Oregon. 
Maximum  24-hour  rainfall  amounts  averaged  3  to  4 
inches  during  this  period.  The  total  storm  rainfall 
over  the  basin  ranged  from  6  to  7  inches.  There 
were  two  crests  on  the  South  Fork  at  Myrtle  Point. 
The  first  crest  on  the  21st  was  the  higher  of  the  two 
and  was  7.6  feet  above  flood  stage.  The  second  crest 
on  the  26th  was  0.5  foot  above  flood  stage.  The  Coquille 
River  at  Coquille,  Oregon,  crested  2  feet  above  flood 
stage  on  the  22d. 

The  damage  in  the  affected  area  was  light  -  approxi- 
mately $25,000.  One  man  fell  from  a  horse  and  was 
drowned  while  trying  to  drive  some  cattle  to  higher 
ground  after  dark. 

COLUMBIA  BASIN 

Except  for  the  first  4  and  the  last  3  days  of  December 
there  was  daily  measurable  precipitation  at  all  sta- 
tions in  western  Oregon.  There  were  several  in- 
stances when  heavy  precipitation  produced  rises  along 
the  Willamette  and  its  tributaries.  A  potentially  serious 
flood  event  was  prevented  as  the  freezing  level  re- 
mained low.  December  precipitation  was  about  150% 
of  average  throughout  western  Oregon,  but  natural 
streamflow  of  the  Willamette  River  at  the  mouth  was 
only  85%  of  the  15-year  average. 

The  first  minor  rise  on  the  Willamette  tributaries 
occurred  on  the  11- 13th.  The  more  significant  rise 
followed  the  heavy  rain  on  the  20th- 2 1st  which  ranged 
from  2  to  2.5  inches.  The  Pudding  River  at  Aurora, 
Oregon,  crested  3.2  feet  above  flood  stage  on  the  24th 
and  Johnson  Creek  at  Sycamore,  Oregon,  crested  0.1 
foot  above  flood  stage  on  the  21st.  The  following  streams 
crested  at  or  slightly  above  bankfull  stage: 

McKenzie  River  near  Cobur^^,  Oregon 

Marys  River  near  Philomath,  Oregon 

Santiam  River  at  Jefferson,  Oregon 

South  Yamhill  River  near  Whiteson,  Oregon 

Willamette    River    at    Harrisburg,    Albany,    and 

Salem,  Oregon 

The  Corps  of  Engineers  estimated  the  damages  from 
the  overbank  flows  at  $32,200. 
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Cumberland:   Williamsburg,  Ky. 

Clarksville,  Tenn. 

Tuckasegee:   Bryson  City,  N.  C. 

Emory:   Oakdale,  Tenn. 

Harrlman,  Tenn. 
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Columbia,  Tenn. 

Tennessee:   Whitesburg,  Ala. 

Florence,  Ala. 

Gllbertsvllle,  Ky. 

White  Basin 

Cache:   Patterson,  Ark. 

Arkansas  Basin 
Fourche  LaFave:   Houston,  Ark. 

Red  Basin 
Sulphur:   Hagansport ,  Tex. 

Saline:   Benton,  Ark. 
Ouachita:   Arkadelphla,  Ark. 
Lower  Mississippi  Basin 
Big  Black:   Bovlna,  Miss. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Calcasieu:   Hineston,  La. 

Sabine:   Emory,  Tex. 

Hlneola,  Tex. 
Navasota:   Easterly  (nr) ,  Tex. 
PACIFIC  SLOPE  DRAINAGE 
Sacramento  Basin 
Sacramento:   Bend  Bridge,  Calif. 
Tehama  Bridge, Calif. 
Moulton  Weir,  Calif. 
Colusa  Wler,  Calif 

Tlsdale  Weir,  Calif. 
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Eel  Basin 
Van  Duzen:   Brldgevllle,  Calif. 

Coqullle  Basin 
South  Fork:   Myrtle  Point,  Oreg 

Coqullle:   Coqullle,  Oreg. 

Coliimbia  Basin 

Pudding:   Aurora,  Oreg. 

Johnson  Creek:   Sycamore,  Oreg. 
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-7. a 

-20.7 

28 

11.8 

31 

3,916 

-21,1 

-27.7 

16 

13.7 

31 

4,064 

-17,4 

-23.5 

20 

11.7 

550 

4.697 

-20.4 

-28.5 

26 

13.7 

12 

4,904 

-14,4 

-24.0 

27 

11,9 

4,920 

-12.5 

-24.5 

28 

13.4 

31 

4,549 

-25.2 

-33.0 

16 

13.2 

31 

4,705 

-22,0 

-27.6 

19 

12.0 

500 

5.403 

-25.0 

-33.6 

27 

15.5 

12 

5,623 

-19,2 

-29.1 

27 

14.9 

5,649 

-17,4 

-29.4 

28 

15.2 

31 

5,238 

-29,9 

-38.0 

17 

12,6 

31 

5,406 

-26,8 

-33.2 

20 

11.6 

<.50 

6.153 

-30.5 

-38,0 

26 

18.5 

12 

6,392 

-24.8 

-33.9 

26 

16.7 

6,426 

-22,6 

-34.5 

28 

18,2 

31 

5,977 

-35,2 

-42.6 

17 

12.6 

31 

6,154 

-32.4 

-39.0 

20 

11.4 

400 

6.989 

-35.9 

-41.4 

26 

21.9 

12 

7,247 

-30.2 

-40.4 

27 

19.3 

7,285 

-29. C 

-40.2 

27 

20.5 

31 

6,791 

-41.3 

-44.8 

17 

13.3 

31 

6,980 

-38,6 

-42.5 

21 

12.0 

350 

7.906 

-41.3 

-44.7 

27 

24.2 

12 

6,184 

-36.9 

-44.8 

26 

20.5 

8,226 

-36.1 

-44.7 

27 

21.5 

31 

7,685 

-47.7 

17 

13.2 

31 

7,885 

-45.2 

-40.7 

22 

14.3 

300 

8.939 

-46.8 

26 

25.0 

12 

9,233 

-44.7 

26 

21.1 

9,278 

-44. C 

27 

23,2 

31 

8,689 

-53,4 

18 

14.1 

30 

8,901 

-50.8 

22 

15.2 

250 

10.135 

-51.2 

27 

26.7 

12 

10,436 

-50.2 

26 

25.9 

10,480 

-51.2 

27 

25.3 

31 

9,856 

-54,8 

18 

14.2 

30 

10,079 

•53.9 

23 

14,6 

200 

11.580 

-52.7 

27 

26.0 

12 

11,881 

-53.7 

26 

26.2 

11,913 

-56.1 

27 

28.9 

31 

11,292 

-52,0 

19 

12.3 

30 

11,512 

-53.4 

24 

13.8 

175 

12.441 

-53.2 

27 

23.3 

12 

12,736 

-55.6 

26 

26.8 

12.757 

-58.8 

27 

30.4 

31 

12,162 

-49,8 

20 

11,3 

30 

12,373 

-52.5 

23 

12,7 

150 

13.435 

-53.0 

27 

18.8 

12 

13,712 

-58.0 

26 

23.9 

30 

13,727 

-60.6 

27 

28.1 

31 

13,171 

-49,0 

20 

10,2 

30 

13,373 

-50.9 

23 

12,6 

125 

14.605 

•54.9 

26 

17.7 

12 

14,851 

-61.6 

30 

14,856 

-62.5 

27 

24.8 

31 

14,371 

-47.7 

21 

10.4 

30 

14,563 

-50.6 

23 

11,3 

100 

16.022 

-57.5 

27 

15.5 

12 

16,225 

-63,9 

30 

16,226 

-64.8 

28 

20.2 

31 

15,847 

•47,0 

21 

9.2 

29 

16,015 

-50,6 

24 

8.3 

so 

17.431 

-57.6 

27 

11.8 

12 

17,587 

-64,8 

29 

17,586 

-64.9 

28 

12.2 

31 

17,324 

-47.3 

21 

9.0 

29 

17,469 

-50.8 

24 

6.2 

70 

18.273 

-53.4 

27 

9.8 

12 

18,404 

-63,8 

29 

18,402 

-64.2 

28 

7.5 

31 

18,208 

-47.0 

22 

8,0 

29 

18,338 

-50,7 

24 

5.2 

60 

19.241 

-58.4 

28 

7.4 

12 

19,353 

-61.8 

28 

19,353 

•61.8 

28 

5.1 

31 

19,229 

-46.8 

22 

7.5 

29 

19,343 

-50,5 

25 

3,5 

50 

20.387 

-58.8 

28 

7.7 

9 

20,474 

-59,2 

27 

20,483 

-60.2 

34 

2.4 

31 

20,439 

-46.5 

23 

7.4 

29 

20,531 

-50,5 

29 

1.7 

40 

21.786 

-59.4 

30 

6.0 

8 

21,888 

-59,1 

25 

21,880 

-58.4 

01 

2.5 

31 

21,920 

-46.3 

24 

6.1 

26 

21,995 

-50,2 

34 

.7 

30 

23.582 

-60.5 

31 

7.2 

8 

23,695 

-58,4 

25 

23.695 

-57,3 

03 

4.1 

31 

23,831 

-46.5 

26 

6.4 

25 

23,871 

-50,2 

02 

2,7 

25 

24.715 

-61.0 

31 

8.2 

7 

24,848 

-57,5 

24 

24,847 

-57,1 

04 

4.3 

31 

25,039 

-47.1 

27 

6.7 

24 

25,065 

-50,5 

03 

4.3 

20 

26.101 

-61.4 

31 

10.8 

7 

26.261 

-55,8 

20 

26,271 

-56,0 

03 

4.5 

29 

26,515 

-48.2 

28 

7.8 

24 

26,517 

-51,4 

03 

7,1 

15 

27.887 

-60.5 

30 

14.2 

16 

28,115 

-54,9 

35 

5.1 

19 

28,411 

-49.8 

28 

13.6 

22 

28,385 

-52,6 

02 

9.4 

10 

30.436 

-57.9 

6 

30,723 

-53,9 

8 

31,024 

•50.4 

15 

30,981 

-55,8 

03 

15.9 

7 

32.747 

-53.7 

ATHENS,  OEDR 
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, 

BARROH.  ALASKA 

BARTER  IS,,  ALASKA 



BETHEL,  ALASKA 

* 

BISMARCK.  N.  DAK 

, 

986  MB 

1012  MB 

1008  MB 

987  MB 

956  MB 

SURFACE 

31 

246 

2.2 

-2.5 

l9 

1.8 

31 

8 

-22.1 

-24.4 

06 

4.2 

15 

-19.6 

-23.2 

08 

1.4 

39 

-10.8 

-12.6 

04 

4.0 

Yi 

503 

.9,3 

-12.7 

32 

1.1 

1000 

31 

135 

92 

-21.6 

-23.9 

07 

5.9 

73 

08 

1.9 

-61 

31 

151 

950 

550 

3.4 

-4.4 

30 

3.8 

479 

-18.1 

-19.6 

08 

8.5 

463 

-15.3 

-16.5 

09 

5.3 

340 

•  5.3 

-8.6 

06 

8.5 

31 

552 

-8,3 

-12.2 

31 

1.5 

900 

989 

3.2 

-7.0 

29 

6.1 

879 

-14.3 

-16.7 

08 

8.7 

870 

-10.9 

-14.7 

5.8 

762 

•  4,6 

-9.9 

09 

5.4 

31 

972 

•  5,6 

-10.3 

30 

3.7 

850 

1,453 

3.8 

-11.0 

28 

10.3 

1,314 

-13.2 

-18.4 

09 

7.0 

1,311 

-10.2 

-15.3 

4.8 

1,210 

•  6,6 

-12.0 

12 

5.1 

31 

1,421 

-5,0 

-10.8 

30 

5.1 

800 

1,945 

2.6 

-U.4 

28 

12.4 

1,775 

-14.2 

-20.2 

10 

6.6 

1,777 

-11,4 

-16.4 

3.4 

1,682 

•  9,0 

-14. 6i  13 

5.1 

31 

1,897 

•  6.2 

-12.2 

31 

6.0 

750 

2,465 

1.0 

-12.8 

28 

14.4 

2,264 

-15.9 

-21.9 

10 

5.4 

2,267 

-13,7 

-18.9 

2.4 

2,175 

-12.2 

-17.8 

5.3 

31 

2.400 

-8,1 

-14.6 

31 

7.9 

700 

3,019 

•  1.0 

-14.5 

28 

16.5 

2,781 

-18.3 

-24.6 

11 

4.2 

2,793 

-16,2 

-21.8 

1.9 

2,703 

-15.7 

-21.5 

5.3 

31 

2,935 

-10,4 

-18.5 

31 

9.9 

650 

3,605 

•3.9 

-17.2 

28 

20.0 

3,331 

-21,0 

-28.0 

11 

3.3 

3,343 

-19,5 

-24.9 

2.5 

3,254 

-19.4 

-26.1 

6.2 

31 

3,502 

-13,2 

-21.9 

32 

10.9 

600 

4,236 

-7.3 

-20.7 

28 

23.1 

3,918 

-24.8 

-31.9 

12 

2.9 

3,939 

-23,2 

-28.9 

3.4 

3,849 

-23.5 

-30.3 

7.4 

31 

4,109 

-16,5 

-25.1 

31 

12.0 

550 

4,908 

-11.5 

-24.1 

27 

24.6 

4,541 

•28,9 

-36.0 

16 

2.3 

4,565 

-27,3 

-33.5 

4.4 

4,473 

-27,8 

-34.6 

8,8 

31 

4,754 

-20.1 

-29.4 

31 

12.9 

500 

5,634 

-15.9 

-28.7 

27 

27.5 

5,221 

-33.6 

-40.3 

19 

3.1 

5,251 

-32.1 

-38.3 

5.S 

5,158 

-32.1 

-39.5 

9.0 

31 

5,460 

-24,5 

-33.9 

31 

13.3 

«50 

6,414 

-21.5 

-33.3 

27 

29,3 

5,949 

-38.7 

-42.5 

21 

3.8 

5,983 

•37,4 

-40.8 

6.9 

5,892 

-37,3 

-42.4 

10.4 

31 

6,214 

-29.6 

-39.3 

31 

15.2 

400 

7,277 

-27.6 

-38.8 

27 

32,4 

6,752 

-44.5 

-47.0 

21 

5.5 

6,792 

-42,9 

-42.8 

8.5 

6,699 

-43,2 

-45.1 

10.4 

31 

7,051 

-35,1 

-43.3 

31 

16.5 

350 

8,224 

-34.7 

-44.7 

27 

34.7 

7,634 

-50.5 

22 

6.9 

7.680 

-48,6 

9.2 

7,585 

-49,4 

12.5 

31 

7,969 

-41,6 

-47.1 

31 

18.3 

300 

9,282 

-42.6 

-48.1 

27 

36.9 

8,628 

-54.9 

22 

8.0 

8,682 

-53.5 

9.8 

8,583 

-54.0 

12.6 

31 

8,999 

-48,3 

30 

20,7 

250 

10,493 

-50.2 

27 

40.8 

9,787 

-56.5 

22 

8.6 

9,850 

-55,0 

10.0 

9,751 

-54.0 

11.0 

31 

10,184 

-53,9 

30 

22,7 

200 

11.926 

-57.1 

28 

41.0 

11,210 

-54.1 

22 

9.5 

11,278 

-53.3 

9.2 

11,194 

•50.9 

10.6 

30 

11,614 

-55,2 

30 

21,2 

175 

12.764 

-59.9 

28 

41.5 

12,071 

-52,3 

22 

10.3 

12,142 

-51.4 

9.4 

12,067 

-48.9 

10.3 

30 

12,468 

-54,7 

30 

20,5 

150 

29 

13,735 

•  61.2 

28 

37.7 

13.071 

-51,0 

22 

11.0 

13,147 

•50,1 

10.6 

13,083 

-47.2 

10.0 

30 

13,455 

-54,3 

30 

17,6 

125 

29 

14,859 

-64.0 

27 

31.3 

14,261 

-49,9 

22 

12.4 

14,339 

-49,3 

11.0 

14,291 

-46.7 

9.8 

29 

14,624 

-54.4 

30 

15,4 

100 

29 

16,217 

•66.6 

28 

24.3 

15,722 

-49,4 

23 

14.0 

15,804 

-49,0 

12.2 

15,775 

-45.9 

20 

9.8 

29 

16,051 

-55.1 

30 

12.2 

80 

29 

17,566 

-66.3 

27 

17.4 

17,189 

-49,5 

23 

15.3 

17,267 

-49,3 

13.8 

17,261 

•45.4 

20 

9,6 

29 

17,474 

-55.2 

32 

9,8 

70 

29 

18,377 

-64,9 

28 

13.2 

18,062 

-49.8 

24 

16.9 

18.142 

-49,5 

15.0 

16,152 

•45.3 

20 

9.3 

29 

18,325 

•55.5 

33 

7.6 

60 

28 

19,320 

-63.8 

28 

9.2 

29 

19.070 

-49.9 

24 

18.7 

19.152 

-49,6 

15.8 

19,181 

-45.4 

21 

9.0 

29 

19,307 

•55.4 

34 

6.5 

50 

28 

20,444 

-61.0 

29 

4.9 

28 

20.256 

-50,4 

25 

21.6 

20.337 

•50,5 

17.6 

20,399 

-44.9 

21 

8.8 

29 

20,470 

-55.3 

35 

6,1 

40 

28 

21,835 

-59.7 

31 

3.8 

26 

21.703 

-50.9 

25 

24.5 

21.796 

-50,7 

19.0 

21,890 

-44.6 

22 

8.' 

28 

21,892 

-55.9 

36 

7,1 

30 

2S 

23.639 

-58.2 

32 

4.2 

20 

23,570 

-51,8 

26 

28.9 

23,669 

-52,2 

23.1 

23,817 

-44,8 

23 

7.9; 28 

23,718 

-56.6 

01 

8,4 

25 

26 

24.793 

-56.9 

31 

3.6 

19 

24,750 

-52.5 

26 

32.4 

24,846 

-53,2 

27.1 

25,043 

-45.4 

24 

8.2 

27 

24,877 

-57,2 

01 

10. 1 

20 

26 

26.211 

-55.2 

29 

6.5 

10 

26,121 

-54.0 

26,276 

-54,7 

30.0 

26,521 

-47.1 

26 

8.6 

26 

26,285 

-58,1 

02 

11,6 

15 

24 

26.050 

-53.6 

28 

12.0 

20 

28,119 

-57,1 

35.0 

28,384 

-49.6 

27 

13.8 

21 

26,092 

-59.1 

01 

12.8 

10 

19 

30.683 

-47.9 

26 

24.0 

14 

30,722 

-60.1 

39.8 

14 

30,605 

•60.9 

33 

10.1 

7 

8 

33.106 

-39.3 

5 

32,838 

-62.8 

BOISE.  lOA 

HO 

•       B 

ROWNSVILLE,  TEX 

ts 

BUFFALO,  N, 

V. 



CA 

PE  HATTERAS,  N. 

C. 



CARIBOU,  MAINE 

918  MB 

1015  MB 

988  MB 

1014  MB 

987  MB 

SURFACE 

871 

.0 

-3.e 

"iT 

2.4 

31 

7 

14,9 

12.5 

21 

1.1 

31 

218 

•  5,0 

-7.4 

31 

1,5 

31 

4 

7.1 

2.8 

31 

3.7 

31 

191 

-6.8 

-9.4 

32 

2,8 

1000 

189 

31 

131 

16,9 

13.1 

17 

2.6 

31 

121 

31 

lie 

6.3 

-.5 

31 

4.5 

31 

89 

950 

600 

31 

566 

15.1 

10,8 

18 

7.1 

31 

523 

•  5,8 

-9.2 

30 

3,6 

31 

538 

4.8 

-2.5 

28 

7.8 

31 

497 

•7.5 

-9.7 

34 

3,0 

900 

1.034 

1.8 

-2.6 

12 

2.1 

31 

1,025 

14.1 

4.0 

19 

5.8 

31 

946 

•  7,7 

-10.7 

31 

4.8 

31 

978 

3.0 

-5.3 

27 

8.9 

31 

910 

•7.7 

-10.5 

34 

2,8 

850 

1.496 

1.3 

-5.7 

21 

1.4 

31 

1,506 

12.2 

-.5 

21 

5.4 

31 

1,339 

•  8.8 

-13.4 

32 

5.2 

31 

1.441 

1.7 

-8.6 

26 

11.0 

31 

1.355 

•  8.0 

-12.0 

30 

3,2 

BOO 

1,982 

•1.0 

-8,1 

27 

4.1 

31 

2,013 

10.6 

-3.8 

23 

5.7 

31 

1,858 

-10,0 

-16.2 

31 

6.2 

31 

1.928 

.5 

-11.1 

26 

13.5 

31 

1,826 

-9,1 

-15.8 

27 

4,0 

750 

2.490 

•  4.0 

-11.3 

27 

6.1 

31 

2,551 

8.4 

-8.5 

24 

6.8 

31 

2.358 

-11,1 

-17.9 

30 

7.3 

31 

2.446 

-1.2 

-14.0 

26 

15.8 

31 

2,328 

-10,9 

-17.7 

26 

4.7 

700 

3.037 

•6.6 

-15.3 

27 

7.6 

31 

3,117 

6.1 

-12.7 

25 

9.4 

31 

2.883 

-13.2 

-20.2 

30 

9.1 

31 

2.994 

-2.6 

-16.6 

27 

20.0 

31 

2,852 

•13,0 

-20.0 

2! 

6.1 

650 

3,609 

•  9.8 

-17.0 

28 

9.2 

31 

3,720 

2.5 

-16.2 

26 

10.0 

31 

3,448 

-15.3 

-22.9 

30 

11.0 

31 

3.575 

•5.2 

-18.5 

27 

22.0 

31 

3,418 

-15,7 

-22.8 

25 

8.2 

600 

4,227 

-13.0 

-20.8 

28 

11.4 

31 

4,363 

•1.5 

-19.8 

26 

11.3 

31 

4,048 

-17.8 

-25.2 

29 

12.8 

31 

4,204 

•  8.6 

-21.4 

26 

23.7 

31 

4,015 

-18,6 

-26.0 

24 

9.8 

550 

4,880 

-17,0 

-25.4 

28 

13.5 

31 

5,046 

•6.1 

-24.3 

26 

13.2 

31 

4,693 

-21,5 

-28.6 

29 

14.2 

31 

4,869 

-12.7 

-25.1 

27 

26.5 

31 

4,658 

-22,2 

-29.9 

24 

11.5 

500 

5.595 

-21.6 

-29.9 

28 

15.0 

31 

5.790 

-11.4 

-29.1 

26 

14.9 

31 

5,392 

-25,7 

-33.0 

28 

15.8 

31 

5,596 

-17.1 

-29.3 

27 

28.5 

31 

5,355 

-26,5 

-34.3 

24 

12.9 

450 

6.355 

-26,8 

-34.4 

28 

16.4 

31 

6,596 

-17.2 

-33.3 

25 

16.5 

31 

6,147 

-30.5 

-37.9 

28 

16.4 

31 

6.374 

-22.1 

-34.0 

27 

31.3 

31 

6,111 

-31.5 

-39.4 

24 

15.2 

400 

7.203 

-33,0 

-38.8 

28 

18.3 

31 

7,463 

-23.6 

-37.6 

25 

19.9 

31 
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-59.3 

29 

125 

14,986 

-66.6 

127 

24.9 

30 

14,768 

-56.9 

29 

19,9 

31 

14,796 

-60.2 

28 

21.9 

14,924 

-63.9 

27 

14,617 

-60.4 

29 

100 

30 

16,321 

-69.6 

19,6 

30 

16,161 

-60.6 

29 

12.9 

31 

16,180 

-62.1 

1  28 

16.9 

16,230 

•66.8 

27 

16,204 

-61.5 

29 

80 

30 

17,646 

-70.5 

27 

12,8 

30 

17,546 

-60.8 

30 

8.6 

30 

17,555 

-62.5 

28 

10.3 

17,622 

-68,1 

26 

17,587 

•61.5 

29 

70 

30 

13,443 

-68.7 

29 

8,5 

30 

18,376 

-60.3 

30 

7.1 

30 

16,380 

-61.3 

29 

7.3 

18,426 

-66.3 

28 

18,416 

•60.8 

31 

60 

29 

19,372 

-66.2 

29 

4,3 

30 

19,338i -99.6 

32 

4.7 

30 

19,339 

-60.3 

30 

4.9 

19,366 

-63.7 

28 

19/376 

•60.1 

34 

50 

29 

20,486 

-62.6 

32 

1,6 

30 

20,430; -98.9 

39 

3.7 

30 

20,479 

-58.9 

33 

3.8 

20,486 

•61.4 

29 

20/517 

-58.5 

03 

»0 

29 

21,874 

-59.4 

36 

1,1 

30 

21,886    -57.4 

02 

4.3 

29 

21,861 

-58.2 

01 

2.9 

21,877 

-99.6 

39 

21/929 

-97.1 

05 

30 

29 

23,686 

-56.9 

36 

2,1 

26 

23,706 

-56.8 

03 

6.5 

29 

23,695 

-57.3 

03 

9.2 

23,687 

-97.0 

03 

23/750 

-95.9 

06 

25 

28 

24,843 

-55.6 

33 

2.9 

28 

24,861 

-96.7 

04 

7.8 

27 

24,850 

-57.3 

02 

9.9 

24,845 

-95.6 

02 

24/911 

-99.9 

05 

20 

26 

26,273 

-53.9 

32 

3.5 

25 

26,273 

-56.6 

03 

8.2 

26 

26,256 

•57.2 

01 

6.0 

26,277 

-54.3 

02 

2!9 

26/333 

-55.4 

09 

15 

20 

26,120 

-51.7 

29 

7.8 

23 

28,103 

-96.3 

03 

9.4 

22 

26,064 

-56.8 

39 

7.1 

28/126 

-52.9 

33 

3.9 

28/156 

•55.5 

09 

10 

17 

30,771 

-47.0 

26 

17.7 

8 

30,609 

-97.9 

9 

30/628 

-97.1 

30/750 

-49.9 

30/678 

•59.9 

EHPALM 

E,    MEXICO 

• 

FAIRBANKS,    ALASK 

1 

~ 

FLIN 

T,     MICH. 

F 

ORT    WORTH,    TEXA 

S 

CLASG 

OH,    MONT. 

10 

IS   HB 

983    MB 

9 

87   MB 

999    MB 

9 

33   MB 

SURFACE 

31 

12 

11. 8 

7.9 

1.6 

sT 

135 

-17.1 

-22.2 

01 

1.4 

31 

236 

-4,6 

-7.9    29 

1.2 

^ 

180 

5.5 

2.1 

34 

1.1 

696 

-7.0 

-9.5 

06 

.9 

1000 

140 

16.0 

7.4 

2.2 

31 

8 

31 

135 

31 

141 

190 

950 

976 

17.1 

2.6 

2.2 

407 

•  6.3 

-11.7 

07 

3.7 

31 

937 

•6.0 

-9.3    30 

565 

7.6 

2.2 

2.2 

554 

900 

1,037 

14.9 

-.7 

.9 

824 

•4.9 

-11.4 

6.4 

31 

960 

•  7.6 

-12.3    30 

1/009 

7.9 

.2 

4.2 

978 

-3.3 

-8.2 

29 

3.9 

850 

1,519 

12.4 

-4.4 

1.9 

1,274 

•  4.4 

-12.0 

6.3 

31 

1/409 

-6.6 

-13.9    29 

1/480 

6.6 

-3.2 

9.7 

1/432 

-2.1 

-10.0 

30 

800 

2,024 

10.0 

-8.7 

2.4 

1,791 

•6.3 

-14.3 

9.9 

31 

1/874 

•10.0 

-16.1    30 

1,977 

5.0 

-0.3 

7.0 

1/913 

•  3.6 

-12.4 

30 

750 

2,554 

7.9 

-11.6 

4.2 

2,294 

•  9.6 

-17.2 

6.9 

31 

2/368 

-11.3 

-18.5 

30 

2,505 

2.6 

-9.3 

8.7 

2,420 

•6.4 

-15.1 

31 

700 

3,123 

4.4 

-15.1 

6.4 

2,783 

•13.3 

-20.6 

7.0 

31 

2/399 

-12.9 

-20.2 

3,057 

.0 

-12.3 

10.1 

2,997 

-9.3 

-18.1 

31 

650 

3,720 

.7 

-19.1 

7.4 

3,342 

-17.2 

-24.0 

7.6 

31 

3/499 

-14.7 

-21.6 

3,646 

•2.9 

-15.2 

12.9 

3,523 

•12.6 

-20.8 

30 

600 

4,361 

-3.2 

-22.6 

9.7 

3,938 

-21.9 

-28.5 

7.9 

31 

4/066 

-17.2 

-24.6 

4,278 

•6.2 

-19.4 

19.3 

4,134 

•16.1 

-24.6 

30 

550 

5,039 

-8.0 

-26.0 

11.5 

4,569 

-29.9 

-32.6 

9.2 

31 

4/711 

•20.6 

-29.5 

4,949 

•10.4 

-22.6 

17,1 

4,710 

-20.2 

-29.3 

30 

500 

5,776 

-13.4 

-30.3 

11.2 

5,296 

-31.0 

-37,4 

9.2 

31 

5/413 

-25.3 

-34.0 

5,661 

-15.3 

-27.3 

19.0 

5/483 

-24.7 

-34.1 

31 

450 

6,569 

-19.2 

-34.9 

14.6 

5,991 

-36.4 

-41.9 

9.7 

31 

6/162 

-30.5 

-38.7 

6,466 

-20.5 

-32.0 

20,6 

6,235 

-29.6 

-36.6 

30 

<>00 

7,439 

-29.8 

-40.7 

15,9 

6,804 

-42.5 

-45.2 

11.9 

31 

6/996 

-36.1 

-43.5 

7,332 

-26.5 

-37.3 

22.5 

7,073 

-35.9 

-42.5 

30 

350 

8,369 

-32.7 

-46.2 

18,5 

7,693 

-48.8 

12.3 

31 

7/912 

-42.4 

-46.4 

8,282 

-34.0 

-43.9 

24.7 

7,989 

-42.1 

-46.6 

30 

300 

9,498 

-40.0 

-51.4 

21,2 

8,693' -94.0 

14.2 

31 

6/940 

-46.2 

9,344 

-42.2 

-50.1 

26.2 

9,018 

•48.8 

30 

250 

10,683 

-47.4 

23,0 

9,897    -99.5 

12.6 

31 

10/130 

-51.9 

10,556 

•50.1 

30.6 

10,201 

-93.9 

30 

200 

12,117 

-55.2 

26,1 

30 

11,269    -92.9 

11.9 

31 

11/571 

-53.1 

11,993 

•56.0 

31.5 

11,626 

•99.4 

30 

175 

12,962 

•58.8 

26.2 

30 

12,199    -90.9 

11.6 

31 

12/432 

-53.0 

30 

12,835 

-59.4 

30.7 

12,480 

-54.6 

30 

150 

13,923 

-63.1 

25,0 

30 

13,162    -49.3 

11.8 

31 

13/425 

•53.3 

30 

13,796 

•61.0 

30.4 

13,467 

•54.1 

30 

129 

19,029 

-66.6 

21,9 

30 

14,359    -46.7 

10.1 

30 

14/996 

-54.6 

30 

14,920 

•64.1 

26.7 

14,637 

•54.3 

30 

100 

16,369 

-69.9 

16,3 

30 

15,6291 -47.6 

10.7 

30 

16/018 

•56.3 

28 

16,277 

•66.7 

21.0 

16,068 

-94.9 

80 

17,694 

•69.8 

29 

10,3 

17,303) -47.7 

10.0 

30 

17,430 

-57.4 

29 

29 

17,624 

•66.8 

13.9 

17,494 

-99.0 

70 

16,492 

-66.1 

6,2 

18,185    -47.9 

10.7 

30 

18,273 

•57.6 

18,434 

-65.8 

9.2 

18,347 

-94.7 

60 

19,422 

-69.7 

2.8 

19,203    -47.4 

10.8 

29 

19,249 

-57.5 

30 

19,377 

-63.9 

9.6 

19,333 

-54.9 

50 

20,939 

-62.0 

2.2 

20,409    -47.4 

U.9 

29 

20,400 

•57.8 

20,503 

-61.4 

3.1 

20,496 

-54.8 

40 

21,929 

-99.3 

09 

1.7 

21,8891 -47.7 

12.7 

26 

21,603 

•58.2 

21,893 

-99.9 

01 

2.6 

21,922 

-99.0 

30 

23,741 

-97.0 

n^ 

2.6 

23,781    -48.9 

14.8 

27 

23,612 

•59.0 

23,703 

-97.0 

02 

3.9 

23,762 

•99.1 

25 

24,900 

-95.1 

35 

2.8 

24,973    -49.4 

17.1 

23 

24,771 

-59.1 

24,859 

-96.4 

02 

4.1 

24,926 

-99.9 

20 

20 

26,327 

-92.6 

39 

3.6 

26,426    -90.81 

19.9 

20 

26,177 

-56.4 

26/233 

•95.0 

36 

3.6 

26,346 

-96.3 

03 

15 

16 

28/206 

•49.4 

31 

3.9 

25 

28,2921 -93. 0| 

24.2 

10 

26,000 

-98.4 

28,122 

-93.9 

30 

6.6 

28,144 

-56.2 

02 

1U6 

10 

12 

30<e6S 

-44.9 

13 

30/695 

•97.0 

30 

19.6 

9 

30,527 

-96.9 

30/791 

-30,0 

30/698 

-60.7 

S«e   rctereace  note  at  end  of    table 


RAWINSONDE  DATA 

Aveiags  monthly  values 


DECEMBER    19S9 


eilANO    JUNCTION! 
633   HB 


GREAT    FALLS/    MONT. 
886    HB 


GREEN    BAV>     HtS. 
990    HB 


GREENSBORO/    H 
983    MB 


HARIANA     IS, 
998    nB 


II 


SURFACE 

1000 

950 

900 

890 

800 

750 

700 

650 

600 

550 

500 

450 

«00 

350 

300 

250 

200 

175 

150 

129 

100 

80 

70 

60 

90 

40 

30 

29 

20 


l/'i72 
196 
609 
l/0»3 
1/501 
1/986 
2/501 
3/0«6 
3/621 
<>/242 
<>/899 
5/618 
6/383 
7/239 
8/172 
9/217 
10/414 
11/843 
12/686 
13/655 
14/800 
16/193 
17/974 
18/401 
19/399 
20/500 
21/905 
23/725 
24/865 
26/296 
28/137 
30/637 


-2.2 
-5.3 

-8.4 
-11.6 
■15.3 
■19.7 
■24.9 
■31.0 
■38.0 
■45.3 
-51,9 
■56.7 
-58.3 
■98.3 
-58,9 
-61.1 
-62.2 
-61,4 
■60,5 
■58,7 
■57,7 
■56.6 
■96,4 
■96.2 
■94.9 
■96.5 


-9.2 
-11.2 
-13.6 
-16.1 
-19.6 
-24.2 


3.0 
1.4 
2.0 
5.1 
7.6 
10.1 
12.1 

14. e 

17.3 
18.0 
19.9 
21. B 
24.3 
24.1 
24.6 
22.8 
18.7 


1/118 

148 

561 

1/001 

1/491 

1/935 

2/446 

2/984 

3/556 

4/167 

4/820 

5/523 

6/281 

7/U6 

8/034 

9/065 

10/252 

11/679 

12/528 

13/511 

14/679 

16/108 

17/529 

18/380 

19/362 

20/524 

21/952 

23/795 

24/958 

26/378 

28/213 

30/785 


.5 

-2.2 
-5.3 

-8.1 
■11.2 
■15.1 
■19.3 
-23.7 
-29.4 
■35.1 
■41,3 
■47,9 
■53.2 
■55.8 
■55.5 
■54.7 
■54.2 
■55.3 
■55.5 
■55.3 
-55.3 
-54.7 
-54 
-54 
-54 
•55.4 
-56.3 
-98.0 


-12.0 
-14.6 
-18.0 
-21.2 
-24.9 
-29.0 
-32.7 
-38.4 
-42.1 


9.3 

10.0 
11.7 
11.9 
12.3 
14.3 
19. S 
17.3 
19.1 
21.6 
23.6 
23.4 
19.6 
19.7 
16. S 
13.5 


11.2 
13.5 
16.1 


210 

134 

534 

955 

1/398 

1/S65 

2.364 

2/889 

3/491 

4/052 

4/695 

5/394 

6/141 

6/978 

7/893 

B/920 

10/105 

11/538 

12/397 

13/390 

14/562 

15/988 

17/407 

16/294 

19/232 

20/387 

21/796 

23/609 

24/752 

26/157 

27,952 

30/486 


■  6.8 

-6.7 
-8.6 
-9.3 
-10.1 
-11.6 
-13.2 
•15.3 
-18.3 
-21.9 
-25.9 
-30,5 
-36.3 
-42.6 
-48.7 
-53.3 
-53.9 
-93.2 
•93.3 
-93.9 
-55.9 
-56.3 
-56.7 
-96.5 
-56.9 
•57.6 
-58.8 
-59.7 
•59.7 
-60.3 
•59.8 


-21.3 
•25.2 
-28.6 
•31.4 
-35.1 
-39.5 


2.7 

3.B 
4.2 
5.0 
6.4 
7.6 
9.6 
11.4 
12.9 
19.6 
18.6 
21.0 
23.4 
29.7 
27.4 
25.6 
22.4 
20.9 
17.7 
14.2 
12.1 
10.6 
7.6 
6.8 
6.5 
7,7 
10.1 
10,9 
11.5 


279 
131 
545 

979 

1/435 
1/916 
2/433 
2/979 
3/564 
4,184 
4,850 
5/570 
6,348 
7/202 
8/143 
9/198 
10/409 
11/849 
12/696 
13/668 
14,809 
16/186 
17,598 
18/379 
19/333 
20/468 
21/865 
23/677 
24/824 
26,232 
28,067 
30.713 


1.2 
-.2 

-1.3 
-1.6 
-2.0 
-3.7 
-6.5 
-9.8 
■13.7 
■18.2 
■23.4 
■29,2 
-36.0 
-43.0 
•49.8 
•55.5 
•57.3 
•58.7 
-60.7 
-62.6 
•63.7 
•62.3 
•61.2 
•60.0 
•59.0 
•58.1 
-57.5 
•56.1 
•54.5 
•49.0 


-6.4 
-7.1 
-6.2 
-12.4 
-14.6 
-16.3 
-18.3 
-21.6 


-44.0 
-47.1 


1.6 

4.3 
6,2 
7.9 
10.8 
13.9 
16.4 
16.6 
21.4 
24.2 
26.6 
26,4 
32.0 
32.9 
39.2 
38.6 
37.6 
38.4 
34.2 
26,3 
22.6 
16.6 
11.9 
6.0 
7.7 
5.4 
9.2 
7.9 
10.4 
15.6 


111 
98 
550 
1,021 
1,515 
2,034 
2/585 
3,159 
3,771 
4,426 
5,120 
5,881 
6,697 
7,603 
8,598 
9,712 
10,960 
12,459 
13,306 
14,249 
15,322 
16,565 
17,828 
18,583 
19,476 
20,566 
21,935 


24 

904 

26 

347 

28 

241 

30 

958 

33 

353 

25,9 

23.3 

20.7 
18.4 
15.6 
13.4 
10.5 
7,0 
3,3 


.9,7 
-15,4 
-22.2 

-30.5 
-40.5 
-52.8 
-60.0 
-67.9 
-76.1 
-82.9 
-81.8 
-76.1 
-72.3 
-66.4 
-61.4 
-56.8 
-54.3 
-50.8 
-46.7 
-44.1 
-41.1 


-10.1 
-16.1 


9.5 
9.3 

9.4 


7.6 
8.1 
8.5 
9.8 
8.5 
8.5 
7.0 
5.6 
9.0 
9.4 
5.4 


9.4 

1.3 
1,9 


HUNTINGTON  H.  VA. 
986  HB 


INTERNATIONAL  FALLS, 
972  MB 


JACKSON,  MISS. 
1005  HB 


JOHNSTON  IS., 
1014 


PACIFIC  AREA 


SURFACE 
lOOO 
950 
900 
B50 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 

100 

80 
70 
60 


11 

148 

989 

1/052 

1/535 

2/043 

2/582 

3/149 

3/749 

4/400 

5/083 

5/837 

6/639 

7/529 

6/504 

9/597 

10/844 

12/309 

13/155 

14,108 

15,203 

16,504 

17,785 

18,558 

19,469 

20,574 

21/992 

23,766 

24,933 

26,379 

28,264 

30,958 


19.7 
20.9 
17.9 
14.8 
12.5 
10.6 
8.6 
6.4 


•  8.8 
-14.3 


-54.2 
-59.7 
-64.8 
-71.3 
-76.5 
-76.7 
-73.9 
-68.9 
-64.6 
-60.1 


15.3 
12.4 


-9.7 
-13.3 
-17.3 
-20.1 
-24.8 
-31,2 
-37,7 
-43.3 
-49.9 


3.3 

3.3 
3.9 
3.2 
2.7 


1.5 
2.3 
3.6 
5.8 

6.7 

11.3 

12.6 

14.1 

15.7 

14.6 

13.0 

9.5 

5.5 

2.4 

1,0 

.8 

.3 

1.2 

1.7 

2.0 


246 
136 
545 
972 
1,423 
1,900 
2,409 
2/945 
3/518 
4/132 
4/786 
5/498 
6/263 
7/110 
8/041 
9/086 
10/269 
11/730 
12/582 
13/560 
14/706 
16/100 
17/486 
18/316 
19/275 
20,414 
21,610 
23,618 
24,766 
26,169 
27,982 
30/562 


-2,6 

•2.5 

•3.8 
-4.4 
-5.2 
-6.4 
-8.2 
-10.5 
-13.4 
•17.3 
-21.8 
-26.5 
-31.9 
-38.1 
-44.6 
-50.6 
-54.4 
-56.1 
-57.4 
-59.0 
-60.8 
-61.1 
-60.8 
-60.5 
-59.2 
-58.9 
-58.4 
•56.2 
•57.8 
-56.5 
-52.7 


-14.6 
-18.2 
-22.3 

-25,9 
-30.7 
-35.3 
-40.6 
-44.1 


1.6 

2.9 

4.0 
6.2 
8.4 
10.8 
13.4 
16.2 
19,0 
21,3 
24,3 
26,4 
33.2 
35.6 
37.9 
39.0 
39.3 
36.3 
30.5 
26.5 
20.5 
13.4 
11.0 
8.9 
5.9 
4.5 
4.4 
6.4 
8.1 
13.3 


359 
139 
534 
953 
1/395 
1/861 
2/353 
2,880 
3/434 
4/038 
4/672 
5/375 
6/121 
6/952 
7/861 
8/864 
10/066 
11/502 
12/364 
13/359 
14/539 
15/977 
17/411 
18/265 
19/250 
20/412 
21,832 
23,656 
24,600 
26,197 
27,977 
30,492 
32,676 


-9.3 
-9,3 

■10.1 
■11.6 
■12.7 
■14.5 
■16.6 
■19.5 
■22.7 
•26.9 
■31.8 
■37.6 
■43.7 
■49.5 
-53.4 
-52.6 
-53.2 
-52.2 
■52.5 
■53.4 
■54.2 
■54.7 
■55.2 
-55.7 
-56.0 
-57,3 
■58,5 
■60,2 
■62.0 
■63.8 
■64.0 


-16.5 
-19.4 
-21.6 
-24.1 
-27.0 
-30.6 
-34.4 
-39.4 
-42,8 
-46.3 


17.1 
17.7 
16.9 


6.7 
6.0 
6.2 
9.5 
10.4 
13.0 
16.6 
20.4 


100 

140 

564 

1,008 

1,477 

1,972 

2,492 

3,052 

3,639 

4,276 

4,946 

5,683 

6,465 

7,337 

8/268 

9/352 

10/567 

12/004 

12/844 

13/800 

14/917 

16/270 

17/610 

18/417 

19/354 

20/475 

21/860 

23,661 

24,614 

26/229 

28/067 

30/738 

33/120 


7.2 
6.9 
5.6 
4.4 
2.6 
.2 
-2.1 
-5.3 
-9.6 
-14.6 
-20.2 
-26.2 
-33.4 
-41.4 
-49.7 
■56.4 
•60.2 
•62.6 
•65.2 
•66.1 
•67.3 
•66.6 
•64.4 
•62.0 
•60.2 
•58.4 
•57.5 
•56.0 
•53.5 
•47.5 
-42.2 


-10 

-13.2 

-16.7 

-20.0 

-24.5 

-28.1 

-33.6 

-39.4 

-45.6 

-49.6 


16,4 
19.1 
20.9 


29.0 
30.5 
35.3 

37.9 

36.1 

39.6 

31.1 

23.6 

15.5 

11.4 

7.5 

4.1 

2.6 

3.4 

4.5 


129 
577 
1/041 
1/527 
2/037 
2/581 
3/152 
3/760 
4/416 
5/110 
5/870 
6/685 
7/583 
8/569 
9/672 
10/931 
12/404 
13/252 
14/202 
15/288 
16/573 
17/830 
18/586 
19/485 
20/584 
21/963 
23/777 
24/945 
26/390 
28/277 
30/980 
33/355 


25.1 
23.8 

20.1 

17.1 

13.9 

12. 

11. 


-5.4 
-11.0 
-17.6 
-24 
-32.9 
-42.2 
-53.4 
-59.6 
-66.1 
-73. 
-79. 
-60.3 
-77.7 
-70.5 
-64 
-59.8 
-55.4 
-53.2 
-50.6 
-46.9 
-43.4 
-41.1 


-5.5 

-11.2 

-14. 

-IB. 2 

-22.1 

-26.1 

-30.4 

-35.5 

-41.1 

-47.7 


7,4 
6,6 
10,2 
10,1 
10,0 
9,3 
8,9 
6,6 
8.3 
7.4 
5,9 
5.6 
9,2 
6,7 
7,1 
7,3 
8,7 
9,3 
9,9 
10,1 
8,4 
9,1 
3,6 
3,1 
1,6 
1,1 
.4 
1.4 
2.3 
4,4 
4,3 
4,9 


KEY  WEST/  FLA, 
1015  HB 


KING  SALHON,  ALASKA 
966  MB 


KOTZEBUE,  ALASKA 
1001  HB 


KWAJALEIN,  MARSHALL  IS, 
1010  HB 


SURFACE 

1000 

950 

900 

650 

800 

750 

700 

650 

600 

550 

900 

450 

400 

350 

300 

250 

200 

175 

150 

129 

100 

80 

70 

60 

50 

40 


22 

3 

22 

134 

570 

1 

032 

1 

514 

2 

022 

2 

556 

3 

130 

3 

731 

4 

385 

5 

066 

5 

822 

6 

622 

7 

507 

8 

475 

9 

559 

10 

797 

20 

12 

259 

20 

13 

097 

20 

14 

041 

19 

15 

138 

18 

16 

444 

16 

17 

735 

18 

18 

513 

18 

19 

426 

18|  20,5331 
171  21/9181 
17  23/745 
17  24/919 
17  26/371 
17{ 28/269 
11!  30/9:>6 


16.9 

14.0 

02 

16.6 

13.3 

02 

16.1 

8.4 

14.4 

.1 

12.9 

-5.4 

11.4 

-8.3 

10.0 

-12.4 

7.6 

-16.5 

4.4 

-19.0 

.4 

-23.6 

-4.2 

-27.3 

•9.5 

-31.2 

15.3 

-35.7 

22.0 

-40.6 

29.3 

-46.3 

36.9 

-51.8 

45.7 

56.3 

61.5 

66.5 

71.3 

75.1 

75.3 

72.7 

68.6 

63.5 

58.6 

54.3 

52.6 

49.3 

49.9 

26 

42.1 

14.8 
17.5 


27.4 
30,5 
30,9 
29,4 
26,9 
23,1 
20,0 
13,1 
9,0 
4,8 


-99 

308 

738 

1/189 

1/663 

2/161 

2/691 

3/249 

3/847 

4,478 

5,166 

5,903 

6,717 

7,610 

6,616 

9,789 

11/238 

12/117 

13/132 

14/343 

15/828 

17/315 

18/205 

19/233 

20/450 

21/940 

23/863 

25,061 

26,572 

26,460 


•  3,5 

-1.5 

•  3.3 

•5.2 

-7.7 
-10.6 
-13.7 
-17.2 
-21.4 
-25.7 
-30.6 
-36.0 
-41.9 
-47.7 
•52.7 
-53.2 
-49.3 
•48.4 
•47.0 
-46.0 
-45.8 
-45.7 
-45.5 
•45,5 
•45,2 
•45,1 
•45,0 
•45,5 
-46,4 
-47.9 


3.3 

6,9 
7.6 
7.9 
7.4 
8.3 
8.7 
8.3 
8.3 
8.6 
9.4 
9.6 
9.9 
9.1 
10.6 
12.1 
10.8 
11.0 
10.5 
9.9 
9.4 
8.8 
3.2 
7.1 
6.6 
9.1 


30 

92 

542 

1,016 

1,510 

2,026 

2,571 

3,153 

3,764 

4,421 

5,119 

5,877 

6,695 

7,599 

8,595 

9/710 

10/979 

12/457 

13/303 

14/246 

15/320 

16/587 

17,845 

18,617 

19,529 

20,630 

22,005 

23,816 

24,977 

26,427 

28,312 

31,076 


16.1 
13,4 


•  9,6 
•15,3 
•22,1 

•30.4 
•40.7 
•93.1 
•60,3 
•67.9 


-72.9 

-69.1 

-64.8 

-60.3 

-56.4 

-53 

-50.0 

-47.9 

-38.7 


-10.1 
-13.6 
-18.1 
-25.4 
-31.2 
-37.7 
-45.6 
-53.2 


2.1 
2.6 
3.9 


5.5 
6.1 
6.2 
6.3 

7.1 


8.9 
9.1 
10.6 
10.9 
12.3 
14.1 
14.9 
15.3 
17.2 
14.7 
3.7 
1.4 
3.4 
5.2 
2.0 
6.1 
9.5 
12.5 


409 

823 

1,264 

1,730 

2,223 

2/742 

3/294 

3/884 

4,508 

5,193 

5,923 

6,728 

7,612 

8,609 

9,772 

11,201 

12,065 

13,070 

14,268 

15,739 

17,213 

18,095 

19,114 

20,314 

21,788 

23,681 

24,846 

20,306 

28,167 


-12.6 

-6.6 
-9.8 
-10.4 
-12.0 
-14.3 
•17.0 
-19.6 
-23.9 
-28.0 
-32.8 
-38.3 
-44,1 
•49.8 
-54.4 
■55.6 
■53.1 
■51.1 
■49.6 
■46.3 
■47.7 
■47.4 
■47.4 
■47.2 
■47.3 
■47.5 
■47.9 
■50.2 
■51,1 
■51.1 


10.9 
12.1 
12.4 
11.3 
12.4 
11.5 
13.2 
13.2 
14.1 
14.9 
16.3 
19.1 


90 

343 

1,014 

1,507 

2,026 

2,573 

3,152 

3/767 

4/423 

5,125 

5,682 

6,704 

7,603 

8,630 

9,717 

10/988 

12/471 

13/319 

14/264 

15/336 

16/600 

17/844 

18/607 

19/509 

20/603 

21/974 

23,773 

24,930 

26,362 

28/240 

30,949 

33,377 


27.4 

23,5 

07 

26.8 

23.2 

08 

23.4 

21.7 

06 

20.4 

17.6 

08 

17.6 

14.2 

09 

16.2 

7.4 

09 

13.9 

2.1 

09 

11.1 

-3.3 

09 

7.6 

-7.1 

09 

3.9 

-11.0 

09 

-.1 

-14.7 

09 

•  4,6 

-20.6 

09 

•  9.8 

-23.6 

09 

-15.2 

-29.9 

09 

-21.9 

-36.3 

09 

-30. C 

-43.6 

10 

-40.1 

-51.2 

18 

-52.5 

-61.8 

22 

-59.9 

-69.4 

22 

-67.6 

25 

-75.9 

01 

-83.0 

08 

-60.6 

09 

-76.2 

IS 

-70.2 

26 

•66.2 

29 

-61.7 

29 

-57.7 

08 

-55.5 

09 

-52.2 

09 

-46.1 

09 

-43.4 

09 

-36.9 

6.1 
9.4 
11.8 
12.1 
10.9 
9.6 
8.6 
8.5 
9.3 
11.1 
12.7 
12.1 
10,0 
8,0 
4,2 
2.6 
3.1 
4.5 
3.6 
1.6 
2.5 
7.3 
9.4 
.3 
6.6 
5.2 
.2 
5.6 
9.2 
10.6 
13.1 
18.5 


lie  at  end  of    table 


RAWINSONDE  DATA 

Av*i«g«  monthly  valuM 


DECEMBER    1969 


LAKE  CHARLES' 
1016  Hi 


IIHUE  KAUAI'  HAWAII 
lOl'i  HB 


II 

VI   m 


SURfACE 
1000 
9!0 
900 
SiO 
800 
750 
700 
690 
600 
550 
500 
450 
«00 
350 
300 
250 
200 
175 
150 
125 
100 


137 
565 
1/017 
U<>92 
\/991 
2<519 
3/079 
3/675 

•r/BU 

i./9e9 

5/729 
6/519 
7/393 
9/349 
9/418 
10/638 
12/079 
12/916 
13/873 
14/983 
16/322 
17/650 
18/448 
19/378 
20/493 
21/677 
23/681 
24/836 
26/256 
28/113 
30/74* 
33/128 


6.3 

11.7 

11.3 

9.6 

8.0 

6.3 

4.7 

2.5 

-.4 

■  3.8 

-6.0 

-12.9 

-16.5 

-25,1 

-32.5 

-40.3 

-48.8 

-56.5 

-60.5 

-63.3 

-67.0 

-69.4 

-69.7 

-68.2 

-65.9 

-62.8 

-59.9 

-57.9 

-56.5 

-54.9 

-51.9 

-47.8 

-44.7 


-6. 8 
-12.2 
-16.0 
■19.2 
■22.9 
■  27.7 
■33.4 


■44.7 


26.6 
29,7 
34.1 
35.2 

34.6 
33.7 
30.5 
23.8 

14.3 
9.9 


1/697 
186 
592 

1/028 

1/460 

1/958 

2/469 

3/016 

3/568 

4/209 

4/S56 

5/575 

6/334 

7/180 

8/105 

9/141 

10/330 

11/752 

12/594 

13/567 

14/717 

16/122 

17/521 

18/358 

19/324 

20/472 

21/681 

23/702 

24/858 

26/273 

28/098 

30/664 


-1.5 
-2.8 
•  5.6 
-9.2 

-13.1 
-17.4 
-22.0 
-27.5 
-33.5 
-40.2 
-47.0 
-53.5 
-57.4 
-57. 6 
-57.8 
-57.8 
-58.9 
-56.9 
-56.9 
-58.7 
-57.9 
-57.0 
-56.6 
-56.4 
-56.6 
-57.0 
-58.1 


■21.4 
■25.1 
■27.9 


12.4 
13.0 
15.2 


21.9 

16,8 
11,9 


36 

156 
596 

1/061 

1/544 

2/053 

2/595 

3/161 

3/765 

4/415 

5/100 

5/855 

6/660 

7/552 

8/529 

9/621 

10/867 

12/329 

13/174 

14/123 

15/222 

16/519 

17/795 

16/564 

19/473 

20/574 

21/951 

23/760 

24/924 


21.4 
21.5 

16.1 

15,1 

12.9 

11.5 

9.5 

7.4 

4.2 

.6 

•  3.5 

-8.2 

-13.5 

-19.6 

-27.0 

-35.3 

-44.3 

-54.4 

-59.9 

-65.6 

-71.7 

-77.0 

-77.7 

-74.9 

-66.8 

-65.1 

-60.2 

-56.0 

-53.6 

-51.3 

-49.0 

-43.4 

-40.9 

-39.4 


-18.1 
-21.3 


5.1 
3.9 


5,1 
7,6 
9,0 
10,6 
14,1 
17.5 
20,9 
22,1 
22,9 
21,9 
17,9 
14,2 
8,9 
4,7 


79 

143 

559 

999 

1/463 

1/995 

2/470 

3/026 

3/608 

4/240 

4/905 

5/636 

6/410 

7/279 

6/225 

9/263 

10/493 

11/928 

12/770 

13/731 

14/858 

16/225 

17/582 

16/399 

19/347 

20/474 

21/867 

23/678 

24/832 

26/242 

28/072 


2.5 

3.0 
3.6 

3.6 
3.3 

2.1 

.6 

•  1.8 

.4.7 
.7.9 
-11.7 
-16.2 
-21.8 
-27.7 
-34.8 
-42.6 
•50.4 
-56.4 
-59.3 
•61.2 
•63.1 
-64.4 
-64.4 
•63.8 
•62.6 
•60.9 
-56.9 
-57.7 
-57.1 
•56.1 
-54.4 


01 
34 
>0{  32 
5  30 
2  29 
i9  28 
.9  28 
■  4  29 
26 
71  28 


3  27 
2  27 
9    28 


3 

36.6 
35.9 
35,3 

29,4 
20.4 


103 
-5 

392 

603 

1/251 

1/724 

2/221 

2/751 

3/305 

3/902 

4/531 

5/218 

5/947 

6/760 

7/649 

8/647 

9/808 

11/243 

12/112 

13/124 

14,325 

15/801 

17/264 

18/171 

19/196 

20/416 

21/904 

23/814 

24/997 

26/469 

26/349 


-17,9 

-10.5 
-6.4 
•  6.2 
•7.5 
-10.6 
-1 
•16.3 
-22.1 
-26,6 
-31,5 
-37,0 
-43,0 
-46,8 
-54,4 
-55,5 
-51.5 
-50.2 
-48.3 
-47.8 
•46.7 
-46.2 
-46.1 
-45.3 
-45.2 
-45.5 
-45.6 
-47.2 
-48.8 
■51.5 


-11.6 
-10.5 
-12.1 
-14.1 
-16.5 
-19.5 
-23.9  I. 
-28.0  ■ 


-32.0 


4.6 

7.4 

7.1 

6.6 

9.2 

9.1 

10. 7 

11.6 

12.7 

14.4 

15,6 

15,0 

19.6 

13,3 

14,0 

9,9 

11,4 

10,7 

10,0 

10,1 

9,4 

9.9 

10.4 

9.1 

9.6 

11.7 

13.4 

15.5 

20.3 


HAJURD/  MARSHALL  IS. 
1010  MB 


HEDFORO/  OREC. 
971  MB 


HERIOA/  MEXICO 
1015  MB 


MONTERREY/  MEXICO 
967  MB 


SURFACE 
1000 
950 
900 
850 
800 
790 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


89 
534 

1/012 
1/505 
2/023 
2/567 
J/150 
3/760 
4/419 
5/lU 
5/861 
6/697 
7/609 
8/610 
9/732 
li/010 
12/500 
13/354 
14/306 
15/399 
16/666 
17,921 
18,690 
19,602 
20,708 
22/090 
23/906 
25/077 
26/529 
29/451 


28.9 

24.5 

07 

27.2 

21.4 

06 

23.3 

17.6 

07 

20.7 

14.2 

06 

18.1 

10.7 

09 

16.3 

5.4 

09 

13.9 

1.0 

09 

10.6 

-2.8 

09 

7.6 

-5.9 

09 

4.0 

-9.6 

09 

.2 

-14.5 

09 

•  4.0 

-19.2 

06 

•6.9 

-24.2 

06 

14.2 

-28.9 

09 

20.6 

-35.1 

08 

26.9 

-42.5 

12 

38.9 

-51.5 

15 

51.5 

20 

56.6 

21 

66.3 

21 

74.0 

02 

61.3 

07 

79.1 

08 

74.1 

34 

68.3 

27 

63.6 

27 

60.0 

26 

55.6 

09 

51.9 

09 

49.1 

09 

44.8 

6.7 

7.5 
U.O 
10.6 
10.1 

9.3 


9.3 

11.2 
12.1 


7.6 
7.7 
1.2 
7.6 
8.6 
4,4 
6.4 
9.4 
12,0 


401 

160 

579 

1,017 

1/482 

1,973 

2,487 

3/036 

3/615 

4/238 

4/695 

5/616 

6/367 

7/241 

8/176 

9/222 

10/419 

U/637 

12/676 

13/650 

14/797 

16/193 

17/586 

16/423 

19/391 

20/591 

21/960 

23/786 

24/990 

26/369 

28/215 

30/842 


2.7 

3.8 
4.7 
3.4 
1.1 
.1.5 

•  4.2 

•  7.2 
-10.6 
-14.6 
■19.5 
-24.9 
-30.6 
-37.4 
•45.5 
-53.3 
-57.6 
-56.3 
•57.6 
-59.1 
-59.6 
-59.5 
-59.2 
-56.3 
-97.8 
-56.5 
-55.4 
-55.1 
•55.0 
-54.9 
-53.6 


-3.6 
-6.5 
-9.6 
-13.9 
-16.7 
-20.6 
-23.8 
-28.7 
-34.0 
-39.6 


6.2 
9.8 
11.9 
13,8 
15,0 
16.2 
17.9 
20.6 
23.1 
26.2 
30.2 
31.9 
29.9 
24.2 
19.3 
12.9 
6.2 
5.7 
2.9 
2.1 
4.4 
7.0 
7.3 


11 

135 

576 

1/042 

1/528 

2/039 

2/582 

3/154 

3/765 

4/413 

5/104 

5/855 

6/662 

7/551 

8/527 

9/619 

10/864 

12/325 

13/166 

14/117 

15/213 

16/527 

17/810 

18/593 

19/469 

20/593 

21/983 

23/827 

25/006 

26/465 

28/366 

31/107 


15.9 

20.2 

19.0 

16.5 

14.6 

12.9 

U.l 

8.9 

5.5 

1.3 

•3.5 

-6.6 

-13.8 

-20.1 

-27.2 

-35.5 

-44.4 

-54.7 

-60.2 

-65.6 

-70.0 

-74.6 

-76.2 

-74.4 

-69.5 

-63.2 

-36.9 

•52.1 

-51.3 

-48.9 

•45.2 

-40.3 


-23.8 
-27.8 
-31.8 


1.0 
2.4 
3.2 
1.5 


10.1 
13.9 
16,7 
19,3 
21,1 
21,9 
19,7 
17,6 
16.2 
16.6 
19.6 
10.9 
6.0 
9.1 
7.1 


144 

562 

1/039 

1/519 

2/026 

2/560 

3/131 

3/735 

4/382 

5/070 

5/616 

6/616 

7/499 

8/466 

9/552 

10/791 

12/247 

13/084 

14/034 

15/133 

16/455 

17,796 

16/539 

19/457 

20/567 

21,957 

23/786 

24/960 

26/413 

28/308 

31/063 


-.3 

•  4.9 


-4.7 

-6 
-12 
-14 
-17 
-21.8 
-25 
-30 
-36.2 
-41.4 
.47.2 


3.6 
6.2 

7.9 
9.6 
12.1 
14.2 
15.7 
16.6 
20.3 
20.6 
24.4 
29,2 
31.1 
33.7 
39.2 
31.6 
27,3 
22,1 


11,0 
6,9 
4,1 
4,6 
7,5 
9.1 
12.1 
19.6 


423 

138 

572 

1/025 

1/505 

2/012 

2/590 

3,116 

3,722 

4,364 

5/045 

5/789 

6/580 

7/460 

8/421 

9/496 

10/723 

12/172 

13/013 

13/965 

15/066 

16/396 

17,699 

18,473 

19/394 

20/505 

21/693 

23/706 

24/678 

26/320 

28/199 

30/698 


U.2 

13.3 

13.7 

12.0 

11.6 

9.2 

6.1 

2.4 

•  1.5 

•6.1 

-11.4 

-17.5 

-23.8 

-31.0 

-39.3 

-47.2 

-55.8 

-60.3 

•64.5 

-69.1 

-73.3 

-73.0 

-71.3 

-67.2 

-63.0 

•60.0 

-56,3 

-54,0 

-91.6 

-46.7 

-44.2 


-16.2 
-22.9 

-27.0 
-31.5 
-36.2 
-41.7 
-47.6 


1.9 

.7 

1.2 

3.6 


19.9 
17. B 


MONTOOMERV/     ALA. 
1011    MB 


NORTH    PLATTE,    NEBR. 
917    MB 


SURFACE 
1000 
950 
900 
69S 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
17S 
ISO 
125 
100 

so 

70 
60 
50 


57 
143 

565 
1,006 
1,477 
1,973 
2,496 
3,055 
3/645 
4/262 
4/958 
5/692 
6/479 
7/350 
6/303 
9/369 
10/566 
12/026 
12/866 
13/824 
14/9461 
30  16/2991 
29;  17/6471 
29'  16/459| 
28l  19/402: 
28l  20/5301 
27|  21/924 
27|  23/742 
27i  24/904 
27{  26/336 
27  26/200 
II    30/660 

1 


•19.5 
-25.6 
-33.0 
-40.9 
-49.1 
-96.9 


■  14.1 
■17.0 
■20.5 


-34.4 
-39.5 


22.1 
23.7 
26,4 
29,5 
31.4 
39.1 
38.9 
41.3 
39.6 
38.0 
32.9 
24.4 
16.4 


13 
81 
491 
924 
1/377 
1/896 
2/362 
2/699 
3/466 
4/079 
4/728 
5/437 
6/196 
7/034 
7/956 
8/994 
10/193 
11/631 
12/465 
13/469 
14/636 
16/051 
17/456 
16/297 
19/264 
20/406 
21/797 
23/581 
24/712 
26/096 
27/666 
30/464 
32/776 
35,025 


1.3 

-2.7 

33 

30 

-.9 

-4.8 

-2.3 

-6.6 

.3.6 

-9.0 

.5.1 

-10.6 

.6.7 

-13.0 

-6.9 

-16.0 

11.9 

-19.5 

15.2 

-23.1 

19.0 

-28.6 

23.4 

-32.8 

26.5 

-37,9 

34.4 

-40.6 

40.3 

-44.7 

46.0 

50.8 

52.6 

52.9 

93.7 

55.5 

97.8 

56.2 

56.7 

59.1 

59.3 

59.9 

61.2 

30 

61.3 

30 

60.7 

30 

59.6 

26 

59.4 

27 

■90.6 

•41.9 

3.6 
6.0 


24.9 
27.1 


-22 

377 

792 

1,233 

1/698 

2/192 

2/710 

3/262 

3/690 

4/473 

5/154 

5/881 

6,664 

7,570 

6,571 

9,741 

11/173 

12/036 

13/048 

14/254 

15/736 

17/226 

16/116 

19/144 

20/362 

21/699 

23/795 

25/020 

26/467 

28/347 

30/871 


•10.5 

•  9.1 
■10.3 
■10.6 
■12.3 
■14.3 
■17.0 
■20.7 
■24.6 
■28.6 
■33.7 
■38.9 
■44.0 
•49.0 
■53.2 
■54.5 
•53.0 
•51.0 
•46.0 
•46.7 
-45.6 
•45.5 
•45.4 
•45.1 
•44.7 
•43.6 
•43.3 
•44.0 
•47.9 
■92.3 
•99.2 


■16.4 
■21.9 


■28.0 
■30.3 


4.7 

7.0 
5.1 
4.7 
4.6 
5.1 
4.8 
9.0 
9.9 
6.3 
7.1 
6.2 
9.4 
10.7 
11.7 
10.3 
10.2 

u.e 

11.6 
12.8 
12.4 
11.7 
12.9 
12.3 
13.4 


847 

161 

567 

994 

1/447 

1/930 

2/436 

2/964 

3/997 

4/175 

4/830 

5/542 

6/303 

7/151 

6/079 

9/116 

10/311 

11/738 

12/583 

13/554 

14/704 

16/105 

17/501 

18/338 

19/305 

20/452 

21/659 

23/678 

24,631 

26/242 

26/062 

3U/654 

32/825 


-6.4 

-8.1 

30 

•2.8 

-7.5 

31 

•  1.1 

-9.2 

3( 

•  1.6 

-11.4 

3C 

•3.9 

-13.9 

31 

•6.7 

-17. C 

3C 

•  9.5 

-21.3 

3f 

-23.9 

30 

-26.6 

30 

-30.6 

3t 

-36.4 

30 

-41.0 

2? 

-46.5 

28 

29 

29 

29 

29 

26 

26 

29 

10 

30 

31 

34 

36 

02 

02 

02 

01 

2.1 

9.1 
8.1 
10.3 
11.6 
12.9 
14.0 
19.3 
16.6 
16.4 
19.8 
22.0 
23.9 
24.7 
24,4 
24,1 
21,1 

18,4 
14,3 
9,4 
7,3 
5,9 
4,9 
4.7 
6.1 
7.7 
7.9 
9.8 


160 

589 

1/035 

1/505 

2/001 

2/519 

3/077 

3/664 

4/291 

4/958 

5/6931 

6/465 

7/322 

9/264 

9/319 

10/522 

11,945 

12,762 

13,746 

l'./879 

16/253 

17/622 

16/442 

29    19/396 

29    20/5321 

291 21/933 


23 

754 

24 

915 

26 

335 

26 

166 

30 

ai6 

9.9 
10.6 
9.5 
7.9 
6.4 
4.3 
1.6 

•  1.6 
-5.0 

•  6.3 
-12.6 
-17.2 
-22.5 
-28.7 
•39.6 
•43.5 
•51.6 
-58.0 
•59.8 
-60.0 
-62.0 
•63.7 
-63,6 
-62.9 
-61.0 
-59.6 
-57.8 
-96.1 
•99.3 
•55.0 
-59.0 
•>».» 


-9.6 
-12.5 
-14.2 


29 

end   of    table 


RAWII^SONDE  DATA 


Average  monthly  valu' 


DECEMBER    1969 


B 


tn 


PACQ  PAGO/  AMERICAN  SAMOA 
1009  MB 


PEORIA'  IL 
993  MB 


SURFACE 
1000 
950 

900 
850 
800 
750 
700 
650 
600 
550 
500 
".50 
iiOO 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 
60 
50 


403 
155 
556 

984 
1<436 
1/915 
2/421 
2/963 
3/534 
4/151 
4/801 
5/518 
6/279 
7/126 
8/053 
9/094 
10/289 
11/719 
12/566 
13/540 
14,697 
16/104 
17/502 
18/339 
19/308 
20/458 
21/867 
23/699 
/846 
26/254 
28/085 
30/649 


•  4.8 

•  3.2 
-3.2 
-3.9 

-5.4 
-7.5 
-10.3 
-13.4 
-17.1 
-21.7 
-27.3 
-32.8 
-39,3 
-46.2 
-52.0 
-56.0 
-56.9 
-56.2 
-56.5 
-58.3 
-59.1 
-58.9 
-58.3 
-57.5 
-57.6 
-67.6 
-57.6 
-57.9 
-57.4 
-56.2 


-25.8 
-30.6 
•35.5 


4.5 
6.8 
8.7 
11.0 
12.4 
13.6 
15.4 
17.2 
18.6 
20.0 
22.1 
23.9 
26.4 
30.4 
30.5 
28.2 
24.2 
19.9 
15.1 


5.2 

6.0 
7.5 


83 
530 

1/007 
1/500 
2/017 
2/558 
3/141 
3/751 
4/409 
5/105 
5/865 
6/682 
7,589 
6/564 
9/698 
10/968 
12,449 
13,298 
14/248 
15/335 
16/620 
17,885 
18,661 
19/579 
20/687 
22/072 
23/699 
25/072 
26/538 


22.1 
18.0 
15.0 


-73.1 
-79.6 
■77.3 


5.2 
5.9 
6.2 
9.3 
11.8 
14.1 
16.8 
17.6 
17.7 
16.2 
11.2 
2.9 
1.9 
5.6 
7-.4 


200 
143 
546 
973 
1/424 
1/902 
2/409 
2/947 
3/518 
4,134 
4/766 
5/499 
6/263 
7/108 
8/034 
9/072 
10/263 
11/691 
12/540 
13,518 
14,674 
16,061 
17/478 
18/312 
19/278 
20/422 
21/824 
23,626 
24/769 
26,166 
27,972 
30/552 
32,847 
35/145 


•  4.6 

-4.4 
-4.4 
-4.1 
-4.6 
-6.4 
-8.0 
-10.6 
-13.6 
-17.3 
-21.6 
-26.7 
-32.8 
-39.7 
-46.7 
-52.7 
-55.6 
-56.2 
-56.3 
-57.3 
-56.6 
-59.9 
-59.6 
-59.1 
-58.6 
-58.6 
-59.4 
-59.0 
-58.6 
-58.4 
-56.1 
-52.1 
-46.4 


-7.1 
-9.0 
-13.1 
-15.7 
-17.3 
-19.2 
-21.8 
-25.2 
-28.2 
-31.7 
-35.7 


24.8 
26.3 
30.9 
33.8 

33.7 
31.0 
26 


39 

79 

526 

1,003 

1,496 

2,015 

2/562 

3/140 

3/754 

4/407 

5,107 

5,665 

6/686 

7,590 

6/589 

9/70^ 

10/982 

12,467 

13/317 

/264 

15/342 

16/610 

17/864 

16,635 

19,54 

20,644 

22,016 

23,825 

,989 

26,427 

,314 


28.4 
27.8 
23.7 


4.3 
7.8 
8.9 


■14.7 
■21. 


6.0 
1.5 
-1.8 
-4.8 
-9.4 
-13.4 
-17.8 
-23.1 
-29.3 
-36.2 


10.8 
10.0 


■62.1 
■77.9 
■73.5 
■69.2 
■64.8 
■60.3 
■56.4 


2.6 
7.5 


20 
90 
495 
922 

1,371 
1,845 
2,340 
2,979  . 
3,439 
4,049 
4,690 
6,394 
6,145 
6,980 
7,897 
6,936 
10,131  ■ 
11,677 
12,440 
13/435 
14/607 
16/029 
17/439 
18,281 
19,252 
20/398 
21/795 
23/590 
/723 
26/108 
27/892 


•  3.4 
-4.6 
-6.3 
-7.3 

•  6.6 
■11.1 
•13.9 
■17.1 
■21.2 
■25.6 
■30.5 
■36.0 
■41.4 
■46.9 
■51.3 
■52.3 
•52.5 
•52.9 
•54.6 
•57.1 
•57.6 
•57.9 
•58.1 
•56.9 
•59.7 
•60.7 
•61.0 
•61.1 
•60.8 


-8.1 
-9.5 

-11.8 

-13.6 

-16. 

-18.7 

-21. 

-24. 

-28.8 

-33.4 

-38. 


RAPID  CITV/  S 
903  MB 


ST  PAUL  IS./  ALASKA 
988  MB 


SALEM/  OREG, 
1010  MB 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


56 
HI 
527 
971 
1,432 
1,916 
2,425 
2,967 
3,536 
4/151 
4/797 
5/507 
6,266 
7,102 
8/020 
9/051 
10/236 
11,661 
12,513 
13,499 
14,664 
16/086 
17/509 
18/360 
19/346 
20/512 
21/946 
23/790 
24/962 
26/400 
28,251 
30/694 


.3 
-2.3 

-4.8 
-7.7 
-11.0 
-14.8 
-19.0 
-23.9 
-29.5 
-35.3 
-41.4 
-47.9 
-53.5 
-55.5 
-54.6 
-54.9 
-55.2 
-55.6 
-55.4 
-55.6 
-55.2 
-55.0 
-53.9 
-53.8 
-53.4 
-53.3 
-54,3 
-55.2 


8.0 

8.2 

8.3 

9.1 

9.8 

11.2 

12.7 

13.7 

15.4 

17.1 

20.7 

23.2 

25.0 

24.1 

20.1 

16.3 

15.6 

11.9 

6.9 

5.1 

3.0 

2.0 

3.3 

6.5 

8.1 

9.3 

10,6 


966 

154 

560 

989 

1,445 

1/928 

2.431 

2,977 

3,541 

4,160 

4,605 

5,516 

6/280 

7/118 

8/041 

9/076 

10/263 

11,687 

12,534 

13,513 

14,670 

16,079 

17/490 

18/333 

19/308 

20,463 

21/878 

23/700 

24/857 

26,284 

28,106 


-8.1 
■11.2 
-14.6 
-16.7 
-23.2 
-26.2 
-33.9 
-40.3 
-47.6 
-53.4 
-56.3 
-56.6 


-57.5 
•56.9 
•56.6 
-56.9 
-57.0 
-56.6 
-56.5 
-57.4 


20.0 
22.0 


19.3 
15.6 


316 

147 

549 

968 

1/413 

1,884 

2/381 

2/913 

3,477 

4/082 

4/726 

5/428 

6,180 

7/013 

7/927 

8/953 

10,138 

11,570 

12,426 

13,415 

14,586 

16,013 

17,431 

16/279 

19,259 

20,417 

21,633 

23,652 

24,795 

26,181 

27,972 


•  7.2 
•7.5 

•  7.8 
-8.7 

-10.0 
-12.0 
■14.3 
-17.2 
-20.8 
-25.5 
-30.6 
-36.0 
-42.4 
-48.8 
-53.0 
-54.2 
-54.1 
-53.6 
-64.2 
-55.5 
-56.2 
■56.0 
-56.0 
-56.0 
-66.6 
-57.8 
-56.9 
-60.0 
-60.3 


2.0 

3.5 

5.0 

6.7 

8.0 

9.5 

10.7 

12.0 

13. 

14.6 

16.5 

19.1 

21,3 

23,5 

22,2 

21,6 

19.7 

18,7 

15,9 

12,6 

10,0 

6,1 

6,4 

6.1 

6,4 

7,7 

9,7 

13,0 

18.3 


10 

-90 

322 

746 

1/193 

1/662 

2/156 

2/677 

3/229 

3/617 

4/440 

5/120 

5,850 

6,651 

7/534 

8/530 

9,701 

11,152 

12/029 

/048 

/259 

15/761 

17/246 

16,142 

19,177 

20/400 

21,696 

23,830 

25/057 

26/553 

26/473 

31,152 

33,515 

36,795 


-2,1 
•  5,3 
-6,1 
■10,7 
■13.5 
■16.9 
■20.6 
■24.6 
■28.9 
■33.7 
■38.8 
■44.4 
■50.2 
■53.9 
■53.1 
■49.3 
■48.1 
■46.9 
■45.6 
■44.3 
■44.1 
■43.9 
■44.1 
■44.3 
■44.0 
■43.5 
■43.7 
■44.8 
■45.6 
■47.8 
■48.5 
■47.5 


-6.9 
•10.4 
■15, 
•19.6 
■23. 
■27,6 


2,7 
1,7 
1.3 
1,1 


2.5 

3.0 
3.6 
3.9 
4,5 
7,4 
8,5 
6.9 
6.9 
9.0 
9.8 
9,7 
9,3 
8.7 
9.1 
7.6 
7.8 
7.6 
7.6 
6.2 
4.2 
4.6 
9.0 


61 

138 

554 

1,000 

1,464 

1.951 

2/463 

3/006 

3/580 

4/199 

4/651 

5,566 

6/330 

7/175 

6,101 

9,139 

10,328 

11/747 

12/589 

13,568 

14/724 

16/134 

17/542 

16/387 

19/361 

20/522 

21/942 

23,792 

,961 

26,393 

26,226 

30,650 


•  3,2 

-5,9 
-9,2 
-12,9 
-17,0 
-21. 
-26.8 
-32.7 
-39.4 


-56.6 
•56.4 
•56.8 


■10.8 
■15.8 
19.8 


■30. 

•35.8 

■40.1 


SAN    JUAN,    P 
1014    MB 


SAN    NICOLAS/    CALIF. 
997    MB 


SAULT    STE    MARIE/ 
989    MB 


SHEMYA/     ALASKA 
986    MB 


5KREVEP0RT,    LA. 
1007    M6 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


131 
576 
1/044 
1/530 
2/041 
2/585 
3,156 
3/759 
4/415 
5/106 
5/860 
6,669 
7,564 
8,546 
9,646 
10/897 
12/361 
13/202 
14/145 
15/232 
16,532 
17/809 
18,578 
19,483 
20,587 
21/982 
23/820 
25/001 
26/459 
28/36- 
31/053 


22.8 

16.9 

14 

23.1 

16.9 

11 

20.5 

16,0 

08 

17.4 

13.5 

08 

14.6 

9,7 

07 

12.6 

4,1 

06 

11.0 

-1,9 

06 

8.5 

-5,6 

0! 

6.5 

-10,0 

02 

1,6 

-14.2 

36 

-2.6 

-19,6 

33 

-7.1 

-24.4 

32 

-12.3 

-29.3 

30 

-18.3 

-35.0 

29 

-25.4 

-41.1 

29 

-33.7 

-48.0 

29 

-43.6 

26 

-J4.6 

26 

-61.1 

27 

-66.9 

27 

-71.8 

26 

-76.7 

29 

-77.3 

30 

-74.9 

30 

-70.2 

29 

-62.6 

29 

-57.4 

02 

-53.3 

09 

-50.7 

09 

-48.2 

10 

-45.4 

12 

-42.6 

5.0 
4.6 
5.0 
4.0 
3.5 
2.6 


3.4 
4.4 
6.5 
6.7 
12.3 
15.2 
19.0 
23.0 
23.8 
23,9 
20.4 
14.6 


174 

149 

582 

1/036 

1/512 

2/014 

2/542 

3/102 

3/697 

4/330 

5/009 

5/738 

6/526 

7/389 

6,338 

9,399 

10,611 

12,046| 

12,888 

13,647! 

14,966 

16,320 

17/664 

18,472 

19,414 

20,541 

21,937 

23,756 

24,922 

26,353 

28/217 

30/676 

33,240 


12.4 

13.8 
11.9 
9.6 
7.7 
5.0 
2.3 
•1.1 

•  4.7 

•  9.4 
-14.5 
-20.3 
•26.9 
-34.1 
-42.1 
■50.1 
-56.2 
-59.2 
-62.2 
-64,7 
-67.2 
-67.2 
-66.7 
-63.4 
-60.6 
-58.4 
-55.8 
-54.6 
■53.4 
-51.6 
-48.6 
-44.3 


-21.7 
-26.1 


8.4 
10.2 


221 

131 

531 

949 

1/390 

1/855 

2/348 

2/870 

3,426 

4,023 

4/661 

5,355 

6/099 

6/928 

7/634 

8/856 

10/040 

11/482 

12/347 

13,348 

14,529 

16/963 

17/390 

18/241 

19/226 

20,386 

21,797 

23/611 

24/754 

26/142 

27/927 

30/439 

32/670 

34/773 


•  7.4 

-7.8 
-9.4 
•10.6 
-12.2 
-13.6 
-15.7 
-17.9 
-20.4 
-23.5 
-27.6 
-32.4 
-38.4 
-44.0 
-49)4 
-62.6 
-52.0 
-51.6 
-51.6 
-52.7 
-54.0 
-55.6 
-55.3 
-56.6 
-56.6 
-57.4 
-58.4 
-59.6 
-60.6 
-61.4 
-60.9 
-58.1 
-56.2 


-25.3 
-26.5 


10.5 
12.6 
14.6 
16.5 
16.6 
19,9 
19.3 
18.9 
17.6 
16.2 
15.2 
11.7 


38 

-62 

347 

772 

1/216 

1/682 

2/166 

2/666 

3,227 

3/811 

4,425 

5/099 

5/619 

6/612 

7,487 

6,476 

9/647 

11/097 

11,977 

12,991 

14,196 

16/680 

17/168 

18,062 

19,092 

20,310 

21/809 

23/729 

,951 

26/448 

28/397 

31/121 

33/476 


•2.6 

•  6.4 

•  9.6 
•13.1 
•16.6 
•19.8 
■23.6 
■27.6 
■31.9 
•36.6 
■41. 
•47.2 
•61.9 
•54.8 
■53.1 
■49.9 
■49.1 
■48.3 
■46.9 
■45.9 
•45.2 
■44.7 
■46.2 
■46.1 
•46.5 


■26,0 
■29.6 


3.0 
3.9 
5,1 
5,2 
6,0 
8,1 
9,2 
9.4 
10.7 
12,3 
10,9 
12, 
13,1 
14.5 
14.2 
13,4 
12,3 


7,4 
7,8 


79 

139 

570 

1/010 

1/460 

1/976 

2/600 

3/055 

3/644 

4/279 

4/950 

5/666 

6/471 

7/341 

8/293 

9/357 

10/571 

12/007 

12/847 

13/803 

14,921 

16,273 

17,617 

18,426 

19,365 

20,487 

21,873 

23/678 

24/830 

26/249 

26,099 

30,737 

33/116 

425 


8,2 

7.8 

6.3 

4.1 

2.1 

.1 

-2.3 

•  5.6 

-9.8 

■14.8 

■19.9 

-26.1 

-33.5 

-41.6 

-49.7 

-56.6 

•60.2 

-62.4 

•66.5 

-67.4 

-67.0 

-66.0 

-64.2 

-61.7 

-59.9 

-57.8 

-57.0 

-55.2 

-63.1 

-48.2 

-43.4 

•39.6 


RAWINSONDE  DATA 

Avai«g«  monthly  vaIuo* 


DECEMBER    1969 


SPaKANE<    HASH. 
934    MB 


SWAN    ISLAND,    H.     I. 
1013    HB 


TDPEKA/    KANS. 
9B6  nB 


TRUK/    CAROLINE    IS. 
1010   nB 


720 

168 

S78 

1,010 

I<<>65 

;,9<>6 

2,«S2 

2,993 

3,561 

4,175 

4,82! 

5,531 

6,289 

7,129 

8,050 

9,082 

10,267 

11,636 

12,538 

13,523 

14,689 

16,111 

17,531 

18,381 

19,364 

20,530 

21,959 

23,805 

,976 

26,415 


-1.9 
-2.2 

-3.8 
-5.6 

•  8.2 
-11.3 
-15.0 
-19.1 
-23.5 
-28.6 
-34.4 
-41.2 
-48.0 
-54.2 
-56.9 
-55.2 
-54.9 
-55.1 
-56.2 
-55.7 
-55.8 
-54.9 
-54.7 
-54.3 
-53.8 
-54,0 
-54.3 
-55.8 
-56.2 


•32.3 
■36.8 


14.0 
10,9 


10 

121 

572 

1,037 

1,525 

2,038 

2,582 

3,156 

3,765 

4,419 

5,109 

5,869 

6,680 

7,572 

8,555 

9,656 

10,907 

12,365 

13,202 

14,140 

15,223 

16,522 

17,797 

18,564 

19,462 

20,559 

21,946 

23,770 

24,943 

26,394 

28,288 

30,991 

33,341 


21.1 
17.9 
15.1 


-8.8 
-12.0 
-16.9 
-21.7 
-25.1 
-29.2 
-34.1 


16.5 
19.3 


1.5 
2.9 
3.3 


145 
580 
1,03C 
1,506 
2,009 
2,543 
3,107 
3,707 
4,347 
5,029 
5,770 
6,567 
7,441 
8,403 
9,479 
10,710 
12,157 
12,997 
13,948 
15,051 
16,377 
17,689 
18,479 
19,403 
20,514 
21,897 
23,714 
24,876 
26,314 
28,190 
30,831 


10.8 
10.1 


-11.7 

-17.2 

-23.8 

-30.8 

-38.5 

-46.8 

-56.1 

-60.4 

-64.4 

-68. 

-71. 

-72. 


•54.1 
•52.1 


5.6 

7.7 


11.1 
12.7 
14,8 


-37.3 
-42.8 
-47.3 


37.2 
31.9 
24.8 
17,9 
12,7 
7,9 
4,6 
4,7 
5,4 
9,1 
12,7 
18,6 


26B 

156 
563 

994 
1,451 
1,935 
2,445 
2,990 
3,565 
4,184 
4,841 
5,557 
6,326 
7,174 
8,105 
9,148 
10,345 
11,773 
12,617 
13,586 
14,730 
16,123 
17,508 
18,336 
19,296 
20,437 
21,839 
23,644 
24,793 
26,206 
28,037 
30,531 


-1.9 
-3.8 
-6.0 
-8.9 
-12.2 
-15.9 
-20.4 
-25.6 
-31.8 
-38.6 
-45,7 
-52.1 
-56.7 
-57.8 
-58.6 
-59.7 
-60.9 
-61.6 
-60.8 
-60.2 
-59.4 
-58.5 
-58,3 
-58,2 
-58.2 
-57.4 
-57.7 


2.0 
3.4 
5.9 
8.2 

10.0 
12.0 
13,4 
16.0 
18,0 
20,1 
21,9 
23,1 
25,5 
28.7 
29.6 
30,1 
30.1 
27.8 
22.9 
17.9 
11.5 
8.7 
6.3 
4.5 
4.8 
5.6 
5.9 
7.8 
8,7 


537 

1,014 
1,507 
2,02e 
2,572 
3,152 
3,766 
4,421 
5, lie 
5,»79 
6,695 
7,604 
8,602 
9,722 
10,99( 
12,480 
13,330 
14,277 
15,35« 
16,62< 
17,877 
18,649 
19,561 
20,665 


27,7 
23.9 
21. 


-2.1 
-6.3 
-10.8  09 


7.2 
8.0 
9.0 
9.2 


-53.7  10    7,5 


-52. 

-59.4 

-67.3 

-75.5 

-62.1 

-78.1 

-73.1 

-68.8 

-64 


10 
10 
09 
09 


9,4 

10,4 


26,476  -50.0 


TUCSON,  ARIZ. 
925  HB 


VANDENBERG  AFB, 
1007  MB 


VICTORIA,  TEXAS 
1012  HB 


WAKE  IS,,  PACIFIC  AREA 
1016  HB 


WALLOPS  IS.,  VA,  NASA 
1013  HB 


789 

147 

572 

1,020 

1,495 

1,995 

2,520 

3,079 

3,667 

4,300 

4,964 

5,699 

6,474 

7,342 

8,288 

9,346 

10,558 

12,015 

12,860 

13,823 

14,956 

16,306 

17,640 

18,443 

19,377 

20,500 

21,892 

23,703 

,860 

26,286 

28,140 

30,779 

33,149 


11.3 
9.2 
6.3 
3.5 

.3 

-3.0 
-6.8 
-11.3 
-16.2 
-21,8 
-28.1 
-34.9 
-42.6 
-49.5 
-55.7 
-58.4 
-60.9 
-64.7 
-68.2 
-67,8 
-67,4 
-64.5 
-61.4 
-59.1 
-57.0 
-55.6 
-54.4 
-52,1 
-49,9 
-44,5 


1,4 
2,7 
5,2 
7,6 
9,3 
10,5 
11,8 


26,7 
27,0 
23,5 
16.8 
11.9 
7,7 
3,0 
1,9 
2,1 
4,7 
4,8 


100 

160 

590 

1,040 

1,513 

2,011 

2,532 

3,094 

3,679 

4,317 

4,985 

5,720 

6,500 

7,367 

8,316 

9,377 

10,586 

12,015 

12,854 

13,812 

14,932 

16,288 

17,632 

18,440 

19,383 

20,511 

21,902 

23,717 

24,377 

26,306 

28,155 

30,777 

33,090 


10.3 
11.1 


•62.8 
•60.9 
•58.8 


6.0 
1.5 
-2.4 
-5.9 
-9.2 
-12.0 
-15.7 
-19.6 
-22.6 
-25.1 
-28.9 


6.0 
7.4 


12.1 
14.1 


19.8 
22.3 


24.3 
23.6 
19.5 
14.2 
8,0 
6,0 
2.8 
2,8 


33 

134 
564 
1,021 
1,498 
2,000 
2,523 
3,094 
3,690 
4,332 
5,010 
5,752 
6,541 
7,418 
8,376 
9,448 
10,669 
12,112 
12,953 
13,908 
15,017 
16,351 
17,671 
18,465 
19,390 
20,501 
21,884 
23,694 
24,856 
26,283 
28,147 
30,804 
33,191 


11.4 

10.2 

36 

13.3 

9.2 

2C 

13.1 

5.9 

21 

11.5 

3.4 

24 

9.7 

-1.2 

26 

7.9 

-6.4 

26 

6.0 

-10.7 

27 

4.0 

-15,1 

27 

,9 

-16,4 

26 

-3.C 

-19,7 

27 

•  7.2 

-23,3 

26 

-12.3 

-27,3 

26 

-18.3 

-33,2 

26 

-24.7 

-38,9 

26 

-31.8 

-44.8 

26 

-40. C 

-49.9 

26 

-48.5 

26 

-56.1 

26 

-59.9 

27 

-63.3 

26 

-67.6 

27 

-70.7 

27 

-70.4 

28 

-69. C 

28 

-66. e 

29 

-63. C 

28 

-59.7 

31 

-57.3 

2^ 

-55.4 

29 

-54. C 

29 

-51.1 

2E 

-46.8 

21 

-42.3 

3.5 

4.5 


14.2 
16.2 
18.9 
20.1 
22.1 
23.9 
26.4 
31.9 


13.6 
9.5 
5.9 


142 
585 
1,056 
1,544 
2,057 
2,599 
3,176 
3,786 
4,443 
5,140 
5,399 
6,712 
',613 
8,601 
9,708 
10,968 
12,439 
13,236 
14,236 
15,320 
16,602 
17,853 
18,610 
19,494 
20,578 
21,948 
23,765 
24,932 
26,382 
28,272 
30,973 


24,3 

20.8 


22.1 
19.5 
17,8 
14.8 
10.1 
3.0 
-4.1 
-8.2 
-11.0    08 


-29.4 
-34.7 
-40.6    02 


7.4 
8.9 
10.1 


1. 
1.0 
1.9 
2,1 


3,0 

1, 

3,3 


104 

518 

952 

1,409 

1,892 

2,401 

2,944 

3,517 

4,137 

4,793 

5,510 

6,279 

7,130 

8,066 

9,117 

10,323 

11,768 

12,624 

13,606 

14,760 

16,151 

17,537 

18,369 

19,332 

20,473 

21,874 

23,684 

,831 

26,239 

26,074 

30,699 

33,064 


1,3 
1,8 
1,2 
-.2 

•  1.4 
-2.5 
.4.3 

•  6,7 

•  9.1 
-11.9 
-16.0 
-20.5 
-25.1 
-30.8 
-37.0 
-44.0 
-49.8 
-53.9 
-55.0 
-56.1 
•58.1 
-60.0 
-60.5 
-60.0 
-59.4 
-59.1 
-58,4 
-58.3 
-58,0 
-56,9 
-54.6 
-48,8 
-42,1 


■16.0    27 

■19.9 

■23.8 

■26.2 

■30.6 

■35.2 

■40. 


3.7 
4,8 
6,3 
6,8 


25.9 
28.1 
31,0 
33.8 

36.2 
37.5 
36.5 
32,1 
26.4 
22.6 
16.1 
10.8 
B.3 
6.7 
5.6 
6.0 
6.7 
B.l 
13.2 
22.1 


WAYCROSS, 
1012    HB 


WINNEHUCCA,    NEV 
871    HB 


WINSLOW,     ARIZ, 
852    HB 


30  7, 
30  8, 
30  9, 
29  10, 
28  11, 
28l  12, 
281  13, 
28  14, 
26  16, 
26  17, 
26  18i 
26  19, 
20i 
24  21i 
24  23, 
23i  24, 
22;  26, 
19  28, 
181  30, 
8    32, 


121 
534 
959 


,935 

,511 
,123 

,784 
,491 
,258 

,  I04j 
,0351 

079 
275! 

■7221 
.577 
i559 

'713 

iiool 

.497] 
>332| 
,297! 
1442! 


-10.2 
-13.4 
-16.9 
-21.1 
-26.1 
-31.9 
-38,7 
-44,9 
-50.5 


-11.9 

-14 

-15.7 

-19.3 

-22.4 

-26 

-31 

-35.2 

-40.8 

-44.9 


-57.7 

27 

-58.9 

i"/ 

-59.6 

!  27 

-59.7 

28 

-59.1 

-58.7 

-58.6 

-58.6 

-58.8 

-58.5 

-56.4 

-52.1 

-48.6 

44 
137 
55B 
1,004 
1,474 
1,971 
2,498 
3,057 
3,648 
4,287 
4,962 
5,700 
6,484 
7,360 
8,314 
9,383 
10,604 
12,043 
12,882 
13,838 
14.953 
16,299 
17,633 
18,434 
19,369 
20,486 
21,874 
23,683 
24,840 
26,264 
28,113 
30,769 


1.7 

29 

.4 

29 

-1.2 

29 

-5.4 

27 

-6.7 

27 

-7.6 

27 

-9.7 

27 

-11.4 

27 

-14.9 

27 

-4.3 

-18.5 

27 

•  8.5 

-22.4 

27 

-13.6 

-26.4 

27 

-19.2 

-31,5 

27 

-25.6 

-37,3 

27 

-32.4 

-4i;,6 

27 

-40.3 

-45.7 

27 

-46.5 

27 

-56.6 

27 

-60.2 

27 

-62.4 

27 

-65.7 

27 

-66.6 

27 

-68.9 

27 

-67.3 

27 

-65.0 

27 

-62.2 

28 

-59.6 

29 

-57.0 

29 

-55.7 

29 

-53.9 

27 

-51.5 

27 

29.8 
32.4 
37,0 
41.7 
43.1 
40.2 
33.3 
24.9 
18,1 
12.6 
7,9 


1,312 

210 

619 

1,056 

1,509 

1,997 

2,512 

3,059 

3,636 

4,256 

4,916 

5,636 

6,405 

7,254 

3,188 

9,234 

10,426 

11,846 

12,689 

13,656 

14,799 

16,188 

17,574 

18,404 

19,367 

20,513 

21,924 

23,753 

24,916 

26,344 

26,177 

30,970 


-25 

-31,1 


8,2 
9,0 


1,487 

192 

604 

1,041 

1,505 

1,994 

2,513 

3,068 

3,649 

4,279 

4,943 

5,670 

6,445 

7,304 

8,246 

9,300 

10,507 

11,943 

12,788 

13,754 

14,866 

16,252 

17,607 

18,419 

19,363 

20,489 

21,881 

23,691 

24,846 

26,275 

28,119 

30,722 


-2.2 

-6.5 

2! 

20 

-6.4 

27 

-6.9 

27 

-1.9 

-11.! 

28 

-5.3 

-15.2 

29 

•  6.7 

-20.0 

21 

-12.7 

-24. • 

21 

-17.8 

-26.4 

2^ 

-23.2 

-33.5 

2? 

-29. 1 

-36.-; 

21 

-35.8 

-44.2 

29 

-43.5 

-46.; 

29 

-50.5 

29 

-55.9 

29 

-58.4 

28 

•60.  1 

2E 

•62.6 

2( 

•65.4 

2C 

•65.8 

2! 

•64.8 

29 

-63.4 

31 

-61 .2 

3( 

-59.3 

0! 

-57.4 

06 

-56.3 

07 

-54.8 

06 

-54.3 

04 

2.8 
-.1 


2.8 

3,7 

5,4 

6.7 

8.2 

9.6 

12.7 

14.8 

16.2 

21.5 

21.2 

24,3 

25,3 

25,6 

25,6 

21,8 

16,7 

11,1 

7,2 

3,8 

1,4 

2,5 

4,7 

5,6 

6,4 

9,6 


-9,9 
-13. 
-17,6 
-21,8 
-26,3 
-30,6 
-34 
-36,5 


-52. 

-96.0 


3.5 
4.5 
8.6 
10.2 
11.2 
10,6 
9.6 
9.4 
10,4 
11,6 
12.4 
13.0 
13.1 
14,0 
19,3 
13.2 
10.6 
9.0 
9.4 
10.5 
9.6 
8.1 
7.6 
6,9 
5.6 
4,6 
4.7 
4.6 
4.1 
6,6 
t.l 


See  referea 
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RAWINSONDE  DATA 

Av»r&9e  monthly  valuttt 


DECEMBER    1969 


VAP/    CAROLINE    IS. 

rUCCA    FLAT,    NEV 

VUNA 

,     ARI2. 

* 

1008    HB 

683    HB 

1000    MB 

Resultani 

Resultant 

Re 

Bultant 

• 

3 

wind 

1 

WUid 

a 

wind 

3 

J 

^ 

M 

1 
1 

•3 

M 

II 

« 

i 
1 

"5 

£ 
1 

& 

d 
I 

•5 

1 

1 

i 
1 

1 

1 

J 

0 

1 

1 

i 

SURfACE 

1* 

26.3 

24.6 

10 

IT 

1,196 

•  3.2 

-6.7 

32 

1.3 

131 

6.4 

1.6 

03 

.7 

1000 

86 

27.2 

23.1 

09 

31 

201 

133 

950 

530 

23.3 

16.6 

09 

31 

611 

563 

13.6 

.3 

36 

2.1 

900 

UOIO 

20.5 

15.0 

09 

31 

1,047 

1,018 

11.6 

-2.7 

2.5 

650 

U503 

18.2 

11.1 

09 

31 

1/508 

4.6 

-6.3 

36 

3.6 

1,494 

9.1 

-6.2 

2.1 

600 

2>021 

15.9 

6.4 

09 

31 

2,001 

2.6 

-10.2 

01 

1.9 

1,993 

6.5 

-9.9 

2.6 

750 

2.561 

13.4 

1.5 

09 

31 

2,520 

1.2 

-12.6 

29 

1.5 

2,516 

4.2 

-14.9 

3.5 

700 

3,1<.5 

10.4 

-3.0 

09 

31 

3,074 

-1.1 

-15.6 

30 

4.5 

3,079 

1.1 

-17.0 

4.6 

t>S0 

3,755 

7.2 

-7.0 

09 

31 

3,656 

-4.7 

-16.7 

30 

5.6 

3,667 

•  2.1 

-19.4 

7.3 

600 

4. "lis 

3.5 

-10.0 

09 

31 

4,287 

•  8.5 

-23.1 

30 

7.6 

4,303 

■  5.8 

-21.9 

8.9 

550 

5,108 

-.6 

-14.2 

09 

31 

4,948 

-12.7 

-26.4 

29 

11.6 

4,972 

-10.3 

-25.1 

10,3 

500 

5,870 

•  4.6 

-19.6 

09 

31 

5,679 

-17.4 

-30.5 

29 

15.3 

5,707 

-15.6 

-29.5 

11.6 

«50 

6,666 

.9.5 

-23.9 

10 

31 

6,451 

-22.6 

-35.0 

29 

16.2 

6,485 

-21.6 

-34.5 

13.1 

too 

7,594 

-15.0 

-29.7 

09 

31 

7,315 

-29.0 

-40.3 

29 

19.6 

7,350 

-27.6 

-41.6 

16.5 

350 

8,590 

-21.7 

-36.6 

09 

31 

8,256 

-35.7 

-45.2 

29 

20.9 

6,296 

-34.9 

-45.2 

16.3 

300 

9,705 

-30.2 

-44.4 

10 

31 

9,311 

-43.3 

-50.1 

28 

20.7 

9,354 

-42,9 

18.4 

250 

10,975 

-40.3 

-52.9 

10 

31 

10,516 

-51.1 

28 

24.6 

10,564 

-51.4 

21.0 

200 

12,456 

-52.6 

10 

31 

11,945 

-56.8 

29 

26.4 

11,916 

-58.0 

175 

13,303 

-60.0 

10 

30 

12,792 

-56.9 

29 

24.8 

150 

14,248 

-67.5 

11 

30 

13,756 

-60.1 

29 

23.1 

125 

15,324 

-75.6 

10 

30 

14,689 

-61.6 

29 

20.2 

100 

16,591 

-62.5 

10 

29 

16,264 

-63.7 

29 

14.1 

80 

17,845 

-77.9 

10 

27 

17,631 

-63.3 

26 

9.5 

70 

18,616 

-73.8 

06 

26 

16,450 

-62.6 

30 

6.4 

60 

19,525 

-69.2 

30 

26 

19,404 

-60.8 

35 

2.6 

50 

20,627 

-64.5 

26 

26 

20,543 

-59.1 

05 

3.6 

40 

22,007 

-59.5 

12 

26 

21,946 

-57.6 

07 

4.3 

30 

23,829 

-55.0 

10 

25 

23,771 

-55.6 

07 

7.0 

25 

25,000 

-52.6 

10 

25 

24,934 

-54.6 

07 

8,0 

20 

26,452 

-50.1 

10 

23 

26,366 

-53.6 

06 

9.2 

15 

28,357 

-46.4 

09 

17 

28,226 

-52.2 

06 

8.1 

10 

31,065 

-39.7 

09 

9 

30,875 

-50.2 

Note:  All  observations  scheduled  at  1200,  G.  C.T.  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at 
any  given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature 
to  be  missing  for  one  or  more  pressure  surfaces  of  some  observations.  Dew  Point  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40*'C.  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.  e.,  elevation  angles  less  than 
6"  above  the  horizon,  or  any  obstruction  above  Uie  horizon. 

The  temperature  and  wind  valuesare  based  on  15  or  more  observations  at  the  surface  or  5  ob- 
servations at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Dew  Point  data  are 
not  published  for  standard  pressure  surfaces  for  which  less  than  5  observations  are  available. 
Dew  Point  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water.  Un- 
less otherwise  indicated,   they  are  obtained  from  carbon  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawlnaondes;  dynamic 
height  (geopotential)  in  units  of  .  08  dynamic  meter,  temperature  and  dew  point  in  degrees 
Celsius,   and  resultant  winds  in  tens  of  degrees  and  meters  per  second, 

*  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate  evalu- 
ations of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb.  These  rawin- 
sondes were  carried  aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach 
higher  altitudes. 

+    Observations  for  these  stations  are  scheduled  at  0000  G.  C.  T. 

t  Dew  Point  temperatures  are  based  on  a  minimum  of  5  observations.  Therefore,  due  to  the 
lesser  number  of  Dew  Point  observations  at  the  surface  and  higher  levels  comparison  with  dry- 
bulb  temperatures  should  be  made  with  care.  Dew  Point  temperatures  replaced  Relative 
Humidity  January  1967. 


SOLAR  RADIATION  INTENSITIES 

Tabulated   In   langleys   per  minute   on   a   surface   normal    to   the   direction   of   the   bud.  DECEMBER   1969 


Sun'i 

xeniUi  dutance 

Data 

Sun'a  zanith  distanca 

D*to 

A.M. 

• 

P.M. 

A.M. 

* 

P.M. 

78.r 

75.r 

7o.r 

eoo* 

60.0* 

7o.r 

75.r 

78.r 

78.r 

75.r 

7o.r 

eo.o" 

60.0' 

70.7' 

75.7* 

78.r 

ALBUQUERQUE 

,    N.    HEX 

• 

TUCSON,    ARIZ. 

Ail  mau 

Ail  maas 

4.19 

3.35 

2.51 

1.67 

• 

1.67 

2.51 

3.35 

4.19 

4.56 

3.65 

2.74 

1.83 

♦ 

1.83 

2.74 

3.65 

4.56 

Dec 

Dec. 

1— — 

1.07 

1.17 

1.27 

1.42 

1.40 

1.36 

1.17 

1.07 

0.97 

1 

... 

__ 

_._. 

.... 

1.30 



— .. 

- — . 
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.87 

1.01 

1.14 

1.30 











11 

0.98 

1.00 

1.19 

1.39 

1.41 

1.37 

1.22 

1.09 

0.98 

8 





— - 

— — 

— " 

12 

.92 

1.08 

1.19 

1.31 

1.41 

1.34 

1.20 

1.07 
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10 

1.09 

1.20 
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1.47 
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1.12 
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1.39 

1.33 
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11 

1.05 
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1.03 

14 
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"" 
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1    31 

14 
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1.32 
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1.14 

1.08 

18 
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.47 

1.10 
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1.03 

.89 

.77 

15 

1.14 

1.22 

1.33 

1.47 

— — 

™- 

-" — 

™- 



19 

.91 

1.00 

1.10 

1.29 

1.35 
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1.08 
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.86 
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1.00 

1.00 

- — - 
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1.13 

1.01 
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23 
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1.04 
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1.02 

1.16 
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1.36 

— -- 

1.22 

1.10 

.99 

24 

.95 

1.03 
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1.00 
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— — 



-— 

26 
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1.32 
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— - 

1.14 
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1.45 
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1.25 

1.42 

1.41 

1.37 

1.26 

1.16 

1.06 

29 

30 

.77 

.91 

1.05 
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1.32 

1.09 

1.00 

.91 
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31  

.95 

1.03 

1.18 

1.35 

1.40 

1.34 
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1.06 

.97 
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1.03 

1.13 

1.26 

1.40 

1.41 

1.39 

1.25 

1.13 

1.02 
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0.91 

1.01 

1.14 

1.30 

1.34 

1.29 

1.13 

1.00 

0.90 

0 

UAHA,    NE 

BR. 

MADISON,    WIS. 

Ail  maaa 

4.78 

3.82 

2.87 

1.91 

. 

1.91 

2.87 

3.82 

4.78 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

Dec. 

0.95 

1.03 

1.10 



1.24 



1.18 

1.02 

0.86 

1- 

3ec. 

2 

.99 

1.07 

1.19 











— — 

I 

__ 









_..-_ 

!   1.21 

?   1.08 

>   0.97 

3 

7 

18 

1.10 
IS    .92 

1.04 

1.19 



1.24 



H  1.10 



IS    .92 

J 

5   0.88 

B    0.99 

5    1.12 



5    1.22 



1.03 

1.16 
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25  





1.10 







1S1.06 

IS    .93 

IS    .71 

ages 

0.88 

0.99 

1.12 



1.22 



1.21 

1.08 

0.97 

31 

— — 

— — 

— — 



2.48 









H        Haz 

e 

Aver- 

S       Sll 

ages 

0.99 

1.04 

1.15 

1.24 

-— 

1.11 

0.96 

0.83 

HS        Sll 

ght   haze 

Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.      An  explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station  listed  above  appears 


1  the  February  1957  issue.   Vol.    8,   No.    2.   page  63.  of  this  publication. 
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Chart  1.  A.    Normal  Daily  Average  Temperature  (°F.  1931-60),  December 


~PM 


B.    Temperature  Departure  from  30  -  Year  Mean  (°F  1931-60),  December  1969. 
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Based  on  preliminary  Weather  Bureou  reports 
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Chart  V.  A.    Percentage  of  Mean  Monthly  Snowfall,   December  1969. 
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B.    Depth  of  Snow  on  Ground  (Inches),  7:00  a.m.  E.  S.  T.,  December  29,1969. 


Bosed  on  preliminary  Weather  Bureau  reports 


A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 
B.    Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 
It  is  based  on  reports  from  Weather  Bureau  and  selected  cooperative  stations. 


chart  VI.  A.    Percentage  of  Possible  Sunshine,  December  1969. 


B.    Percentage  of  Mean  Monthly  Sunshine,  December  1969. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  houri  of 
sunshine  during  month.    B.    Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.  A.    Average  Daily  Values  of  Solar  Radiation,  Langleys,  December  1969. 


B.    Percentage  of  Mean  Daily  Solar  Radiation,  December  1969. 


.  .^-S" 


A.    Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.    ' ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.      B.    Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-60,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII    A.    50-mb.  Surface,  1200  GMT,  December  1969.    Resultant  Winds. 
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B.    30-mb.  Surface,  1200  GMT,  December  1969.    Resultant  Winds. 


Wind  speed  (isotachs)  in  meters  per  second.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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recordbreaking    snowfall   in   North    and 


HIGHLIGHTS: 

1.     Heavy   to 

Far  West 

California  storms  in  January  and  February. 
February  among  snowiest  months  in  New  England 
history. 

A  cold  March  and  October,  warm  April, 
Camille,  record  damaging  hurricane,  August  17-20. 
April  floods  in  upper  Midwest. 

Numerous  severe  local  storms  in  midcontinent  area. 
Coldest  year  some  southeastern  points. 
Favorable  weather  for  most  major  crops. 
Northern  Ohio's  worst  flash  floods,  July  22. 


2. 
3. 

4. 
5. 
6. 

7. 


Weather  conditions  favored  production  of  most  crops. 
Warm  season  rainfall  generally  was  sufficient  in  the 
Corn  Belt,  although  May  rains  delayed  corn  planting  in 
some  sections.  Irrigation  water  supplies  were  good  to 
excellent  in  most  of  the  Far  West.  Spring  freeze  damage 
was  limited  mostly  to  tung  crop  damage  in  Mississippi. 
Severe  thunderstorms  with  damaging  hail,  wind,  and 
heavy  downpours  were  numerous,  particularly  in  the 
midcontinent  area,  during  the  spring  and  summer  and 
took  a  heavy  toll  of  crops  and  property.  Snowfall  was 
unusually  heavy  in  many  northern  and  far  western 
areas,  with  a  number  of  recordbreaking  snowstorms  in 
the  Northeast  causing  millions  of  dollars  damage. 
Hurricane  Camille  was  one  of  the  most  damaging  storms 
in  history.  Below-normal  temperatures  were  so  per- 
sistent in  the  Southeast  that  several  locations  reported 
their  lowest  annual  temperature  on  record. 

TEMPERATURE.- -WINTER  The  December  1968-Feb- 
ruary  1Q69  winter  was  unusually  cold  in  Montana  and  ab- 
normally cold  elsewhereexcept  slightly  warmer  than  nor- 
mal in  Texas,  southern  portions  of  the  western  Great 
Plains  immediately  east  of  the  Rocky  Mountains,  and  in 
the  central  Great  Basin.  Hinsdale,  Mont.,  recorded -55°  F. 
on  January  25,  the  lowest  temperature  during  1969  in  the 
48  Contiguous  States,  and  Chalkyitsik,  Alaska,  recorded 
-69° F.  on  January  8-9,  the  lowest  during  1969  in  the 
United  States.  Severe  cold  persisted  nearly  all  winter  in 
Montana,  and  some  locations  in  the  State  had  their  coldest 
winter  on  record.  This  was  also  the  coldest  January  on 
record  in  southeastern  Alaska. 

SPRING  March  was  abnormally  cold  in  the  48  Con- 
tiguous States,  the  coldest  in  more  than  50  years  in 
many  southern  areas.  At  Concord,  N.  H.,  -15°F.  on 
March  6  was  the  lowest  there  of  the  cold  season,  the 
first  time  the  lowest  temperature  occurred  in  that  area 
in  March  since  1884.  A  freeze  in  Mississippi  on 
March  11  with  a  low  of  27°  at  Poplarville  caused 
moderate  to  severe  damage  to  the  tung  crop. 

April  was  abnormally  warm  in  the  48  Contiguous 
States,  except  relatively  cool  in  the  Pacific  States. 
This  was  the  warmest  April  in  23  years  at  Cheyenne, 
Wyo.,  andthefirst  April  in  23  years  without  a  temperature 
as  low  as  32° F.  at  Indianapolis,  Ind. 

May  temperatures  were  milder  than  usual,  except 
slightly  cooler  than  normal  in  the  Gulf  States  and  from 
the  Great  Lakes  region  through  New  England.  Ab- 
normally   mild    temperatures  persisted  all  month  west 


of  the  Continental  Divide,  but  alternaring  warm  and 
cool  periods  were  the  rule  east  of  the  Rocky  Mountains. 
The  Nation's  Capital  recorded  97°  F.  on  the  29th,  equaling 
the  highest  temperature  there  for  May  in  the  past 
100  years. 

SUMMER  During  the  June-August  period,  temperatures 
averaged  below  normal  in  the  central  Great  Plains  and 
from  the  northern  Rocky  Mountains  to  the  Great  Lakes 
and  slightly  above  normal  in  most  other  areas.  June, 
relative  to  normal,  was  warm  in  coastal  areas  and 
cool  in  the  interior.  A  number  of  stations  In  Wisconsin 
reported  their  coldest  June  on  record.  A  freeze  in 
extreme  north-central  areas  just  before  midmonth  caused 
some  damage  and  slowed  growth  of  crops. 

July  was  abnormally  cool  in  the  northern  half  of  the 
48  Contiguous  States  and  hot  in  the  South.  Concord, 
N.  H.,  had  its  coolest  July,while  Greensboro,  N.  C, 
Waco,  Tex.,  and  Pueblo,  Colo.,  had  their  hottest  July. 
The  weather  was  persistently  hot  and  humid  in  the 
southern  Great  Plains,  and  daily  maxima  frequently 
rose  to  100° F.  or  higher  during  the  first  half  of  the 
month. 

August,  relative  to  normal,  was  cool  in  the  southeastern 
quarter  of  the  Country  and  warm  elsewhere.  In  the 
Southeastern  States  rain  and  clouds  were  an  important 
factor  in  keeping  temperatures  below  normal  the  first 
3  weeks,  and  the  advection  of  cool  air  masses  helped 
maintain  below-normal  temperatures  the  rest  of  the 
month.  Unusually  hot  weather  persisted  in  the  southwest 
deserts  where  highs  ranged  from  110°F.  to  over  120°  F. 
on  a  few  days,  and  in  Texas  where  highs  ranged  from 
90° F.  to  over   100° F.   the  first  3  weeks  of  the  month. 

AUTUMN  Temperatures  for  the  September-November 
period  averaged  below  normal,  except  slightly  above  in 
a  few  small  scattered  areas.  In  September  above  - 
normal  temperatures  persisted  in  the  western  half  of 
the  Country  except  for  a  cool  spell  during  the  third 
week,  while  relatively  cool  weather  persisted  in  the 
eastern  half  after  the  first  week.  This  was  the  warmest 
September  on  record  at  Lander,  Wyo.,  Bakersfield, 
Calif.,  and  in  17  years  at  Salt  Lake  City,  Utah. 

October  was  unusually  cold  in  the  Upper  Rocky  Moun- 
tains and  colder  than  normal  elsewhere  in  the  48 
Contiguous  States,  except  slightly  above  along  the  Cali- 
fornia, Gulf,  and  south  Atlantic  coasts.  A  number  of 
stations  including  Cheyenne,  Wyo.,  Goodland,  Kans., 
Grand  Junction,  Colo.,  and  Fresno,  Calif.,  had  their 
coldest  October  of  record  and  many  others  had  their 
coldest  October  in  20  to  50  years.  The  month  was 
abnormally  warm  in  Alaska,  with  a  recordbreaking  high 
of  65°  for  Fairbanks  on  the  13th. 

November  was  warmer  than  normal  in  New  York, 
New  England,  and  in  most  of  the  area  from  the  Great 
Plains  westward,  and  over  6°  above  normal  in  north- 
central  Montana.  The  month  was  colder  than  usual  from 
the  middle  Great  Lakes  region  southward  and  south- 
eastward to  the  Gulf  and  Atlantic  coasts.  Some  stations 
in  the  Mississippi  Valley  had  their  coldest  November 
since  1959. 

DECEMBER  Temperatures  averaged  near  to  above 
normal   over    the    western    portion    of   the  Country  and 
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below  normal  over  the  eastern  portion,  being  generally 
2°  to  3°  warmer  than  usual  over  the  Rocky  Mountain 
region  and  Southwest  and  3°  to  6°  below  normal  over 
the  Southeast  wliere  cold  weather  persisted  most  of  the 
month.  In  the  Northeast  many  stations  reported  the 
coldest  Christmas  of  record,  such  as  -22°  at  Albany, 
N.  Y. 

PRECIPITATION. --WINTER  Precipitation  during  the 
December  1968-February  1969  winter  was  much  above 
normal  in  New  England,  north-central  interior  regions, 
and  the  Rocky  Mountain  and  Pacific  States,  and  slightly 
below  normal  elsewhere. 

Much  of  the  above-normal  precipitation  was  in  the 
form  of  snow.  Near  record  to  record  amounts  in  the 
Far  West  almost  assured  a  good  warm  season  water 
supply,  a  very  important  factor  in  the  economy  of  the 
Far  West.  Heavy  winter  snowfall  in  the  central  and 
northern  Great  Plains  and  Upper  Mississippi  Valley 
resulted  in  severe  spring  flooding.  Snowfall  in  New 
England,  particularly  in  February,  was  notable  for 
some  of  the  worst  snowstorms  in  the  history  of  that 
area. 

SPRING  Above  normal  precipitation  during  the  March- 
May  period  was  limited  mainly  to  the  Gulf  and  south 
Atlantic  coastal  areas,  the  lower  Great  Plains,  and  parts 
of  Michigan,  Iowa,  Missouri,  New  Mexico,  Arizona,  and 
Washington.  Elsewhere  the  spring  amounts  were  below 
normal,  although  only  a  few  small  scattered  areas 
had  less  than  50%  of  normal.  The  most  important 
deficiency  was  in  an  area  reaching  from  Pennsylvania 
and  Maryland  southwestward  into  parts  of  West  Virginia, 
Ohio,  Kentucky,  and  Tennessee.  At  the  end  of  May, 
however,  moisture  conditions  were  mostly  satisfactory. 
Owing  to  the  unusually  low  temperatures  of  March, 
considerable  snowfall  was  recorded  in  some  areas. 
Snowfall  increased  the  snowpack  in  the  mountains  of 
Colorado  and  New  Mexico,  areas  that  were  not  favored 
with  the  near-record  snowfalls  in  most  other  sections 
of  the  Far  West  during  the  winter  months. 

SUMMER  The  June-August  rainfall  was  adequate  in 
most  areas,  with  above-normal  amounts  in  most  of  the 
East,  the  Midwestern  Corn  Belt,  and  much  of  the  Rocky 
Mountain  and  Great  Basin  areas.  Amounts  ranged 
from  4  inches  in  the  western  Great  Plains  to  over  8 
inches  in  the  eastern  Great  Plains,  from  12  to  16  inches 
in  the  Corn  Belt,  and  from  8  to  over  24  inches  in  the 
East.  The  main  dry  area  extended  from  Alabama 
through  eastern  Texas  where  some  sections  received 
less  than  50%  of  normal  rainfall,  with  some  crop 
deterioration  in  Texas. 

AUTUMN  The  September-November  period  was  drier 
than  usual  in  most  areas,  and  mostly  favorable  for 
harvesting  operations.  Above-normal  rainfall  was  limited 
mainly  to  the  lower  portions  of  the  Rocky  Mountains 
and  Great  Plains,  New  England,  and  Florida.  Most 
areas  had  light  rainfall  in  September,  but  the  mid- 
continent  area  was  unusually  wet  in  October  which 
caused  some  delay  of  harvesting  operations.  November 
was    unusually    dry   in  most  of  the  midcontinent  area. 

DECEMBER  In  the  West  frequent  storms  from  the 
Pacific,  often  accompanied  by  strong  winds,  brought 
above  normal  precipitation  to  northern  areas  west  of 
the  Rockies,  with  heavy  snowfall  in  the  mountains. 
Precipitation  was  also  heavy  in  the  Dakotas  and  Upper 
Mississippi  Valley,  and  from  New  Mexico  and  the 
Gulf  States  to  New  England,  with  heavy  snowfall  in  the 
Appalachians.  Amounts  generally  were  below  normal 
elsewhere,  and  were  less  than  one-half  the  usual  a- 
mounts  in  the  southwest  desert  and  the  western  edge  of 
the  central  Great  Plains. 


YEAR    1969 

In  a  number  of  areas-- parts  of  the  Northeast,  southern 
Florida,  and  Upper  Mississippi  Valley  --  this  was  one  of 
the  wettest  Decembers  on  record.  New  record  amounts 
for  December  were  measured  at  Portland,  Maine,  0.69 
inches;  Boston,  Mass.,  9.74  inches  (a  152-year  record); 
Wilmington,  Del.,  7.90  inches;  and  St.  Cloud,  Minn., 
2.04  inches. 

SNOWFALL. — Outstanding  snowfalls  occurred  in  three 
areas  during  January  and  February  1969  —  the  Far  West, 
the  Upper  Mississippi  Valley,  and  the  Northeast.  In  the 
Far  West  1969  was  a  year  of  the  ''Big  Snow."  During 
January  and  February  storms  deposited  an  abnormally 
heavy  snow  mantle  on  an  already  above  average  snow- 
pack  built  up  during  the  closing  months  of  1968.  Snow- 
fall for  the  three  winter  months  left  one  of  the  heaviest 
snowpacks  on  record  in  the  Cascade  and  Sierra  Nevada 
Mountains,  and  in  parts  of  Nevada,  Utah,  and  Idaho. 
The  cover  was  extremely  heavy  even  at  lower  elevations, 
owing  to  abnormally  cold  weather  which  prevented 
melting  and  also  resulted  in  heavy  snowfall  in  many 
areas  where  rain  is  the  usual  form  of  precipitation. 
By  the  end  of  February  many  mountain  snow  areas  in 
California,  the  Columbia  Basin,  and  in  the  Great  Basin 
exceeded  the  average  April  1  accumulation  which  is  the 
usual  time  of  maximum  depth.  Helena,  Mont.,  had  a  record 
snowfall  for  January  of  35.6  inches.  In  February  Mt. 
Shasta,  Calif,,  had  83.7  inches  of  snowfall,  its  second 
greatest  in  an  80-year  record  and  Salt  Lake  City, 
Utah  measured  27.9  inches,   the  greatest  in  40  years. 

During  the  spring  months  in  the  Far  West  snowfall 
generally  was  below  normal,  although  there  were  above 
normal  falls  in  the  southern  Rockies  in  March  and  parts 
of  the  Colorado  Rockies  in  May,  During  April  warm 
weather  caused  considerable  melting  of  low  and  inter- 
mediate elevation  snow  covers,  removing  the  snow  form 
lower  levels.  Timely  cool  spells  generally  prevented 
serious  flooding.  The  main  exception  was  California's 
Tulare  Lake  Basin  where  thousands  of  acres  of  agri- 
cultural land  were  flooded.  The  heavy  seasonal  snowfall, 
however,  was  the  basis  for  a  good  to  excellent  outlook 
for  warm  season  water  supplies. 

In  the  North  Central  Interior  a  heavy  snow  mantle  of 
1  to  nearly  3  feet  covered  northeastern  Nebraska, 
eastern  South  Dakota,  Minnesota,  most  of  Wisconsin, 
and  northern  Michigan  at  the  end  of  December  1968. 
From  1-  up  to  4-foot  falls  in  this  region  during  January, 
and  up  to  2  feet  in  the  upper  Great  Plains,  southwestern 
Minnesota,  and  western  Iowa  during  February  combined 
with  rather  persistent  cold  weather  maintained  a  heavy 
cover  even  though  February  falls  in  much  of  the  Upper 
Mississippi  Valley  andMichigan  were  less  than  50  percent 
of  normal.  At  the  end  of  March,  a  month  of  below  normal 
snowfall,  Sioux  Falls,  S,  Dak.,  reported  a  seasonal  fall 
of  94,7  inches,  a  new  record,  and  Grand  Island,  Nebr,, 
reported  54.4  inches,  the  second  highest  in  20  years. 

Frequent  snowstorms  and  cold  weather  which  accounted 
for  the  persistent  heavy  snow  cover  from  the  Upper 
Great  Plains  to  the  western  and  central  Great  Lakes 
region  closed  many  roads  for  long  periods,  hampered 
business  activities,  imposed  a  hardship  on  farm  families, 
forced  many  schools  to  close,  and  required  millions  of 
dollars  for  snow  removal.  The  greatest  damage,  however, 
in  many  areas  was  caused  by  flooding  when  the  snow 
melted  in  April. 

The  Northeast,  especially  New  England,  had  more  than 
the  usual  number  of  heavy  snowfalls  during  the  winter. 
February  1969  was  one  of  the  snowiest  months  in  New 
England's  history.  Many  stations  recorded  new  record 
amounts,  not  only  for  February  but  for  any  month. 
For  example,  the  1968-69  season  total  at  Mt.  Washington, 
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N.  H.,  by  the  end  of  February  was  440.4  inches  far 
exceeding  the  previous  record  for  an  entire  season 
of  344.1  inches  in  1957-58. 

December  snowfall  was  generally  below  normal  west 
of  the  Great  Plains,  although  above  in  parts  of  Cali- 
fornia, Utah,  Colorado,  and  in  northern  New  Mexico. 
From  the  middle  and  upper  Mississippi  Basin  eastward, 
however,  snowfall  was  unusually  heavy,  setting  new 
records  for  December  in  Minnesota  and  the  Northeast. 
A  number  of  stations  reported  record  snowfall.  Stations 
measuring  December  record  snowfall  included  Harris- 
burg,  Pa.,  28.3  inches;  and  Minneapolis,  Minn.,  33.2 
inches.  This  was  the  snowiest  month  on  record  at  a 
number  of  stations  among  which  were  Albany,  N.  Y., 
57.5  inches,  and  Burlington,  Vt.,  50.8  inches.  In  Ver- 
mont 75.0  inches  at  Waitsfield  and  78.5  inches  on  Mt. 
Mansfield  both  broke  the  old  state  record  for  any 
month. 

SEVERE  STORMS.--WINTER-TYPE  STORMS  Several 
major  snowstorms  swept  over  the  Northeast  during  the 
winter  of  1968-69,  and  two  storms  in  February  1969 
were  particularly  outstanding.  The  first  of  these  two 
moved  up  the  coast  from  Virginia  on  the  9th  and  10th. 
Falls  generally  ranged  from  1  to  2  feet  in  Massachusetts 
and  northern  New  England,  up  to  25  inches  in  Connecticut, 
and  from  6  to  21  inches  in  Rhode  Island.  In  extreme 
southeastern  New  York  and  northern  New  Jersey,  falls 
generally  ranged  from  12  to  18  inches  but  as  much  as 
25  inches  locally.  New  York  City  measured  15  inches, 
the  greatest  fall  there  in  8  years.  At  Pinkham  Notch, 
N.  H.,  30  inches  of  snow  fell  in  24  hours,  increasing  the 
depth  on  the  ground  to  100  inches.  Greenville,  Maine, 
had  63  inches  on  the  ground,  the  deepest  since  1935. 
Throughout  the  area  of  heaviest  snowfall,  high  winds 
gusted  to  70  m.p.h.  locally.  Huge  drifts  (up  to  9  feet 
in  Maine)  halted  air  and  surface  transportation.  Many 
utility  outages  were  reported  and  a  number  of  roofs 
and  buildings  were  crushed  under  the  weight  of  the 
snow.  This  was  the  heaviest  and  most  devastating 
snowstorm  in  years  in  Massachusetts.  Damage  in  New 
England  exceeded  $5  million.  New  York  City  and  Nassau 
County,  N.  Y.,  were  nearly  paralyzed  on  the  10th  and 
11th,  and  the  estimated  cost  of  snow  removal  in  New 
York  City  exceeded  $4  million. 

The  second  snowstorm,  far  exceeding  the  record- 
breaker  of  the  9th  and  10th  in  some  areas,  struck 
New  England  February  23-28.  In  this  storm  2  to  4 
feet  of  snow  fell  in  much  of  southern  and  central  Maine, 
northeastern  Vermont,  most  of  New  Hampshire,  eastern 
Massachusetts,  and  northern  Rhode  Island,  and  even 
heavier  amounts  were  reported  in  the  White  Mountains. 
In  parts  of  Massachusetts  this  was  the  heaviest  snow- 
storm in  100  years.  In  Allston,  Mass.,  the  snow  load  on 
one  fallen  roof  measured  102  pounds  per  square  foot. 
Some  sections  of  northern  Rhode  Island  received  up 
to  52  inches  of  snow  from  the  two  coastal  storms 
and  were  virtually  buried  in  large  drifts.  In  New 
Hampshire,  Mt.  Washington  Summit  measured  a  new 
storm  total  of  97.8  inches,  many  buildings  collapsed 
under  the  weight  of  the  snow,  and  even  ski  resorts 
were  closed  by  too  much  snow.  In  Maine  57  inches  at 
West  Forks  was  a  new  official  state  storm  record. 
The  snow  depth  at  Rumford,  Maine,  was  6  feet.  Esti- 
mates of  losses  in  New  England  were  at  least  $60 
million, 

A  storm  in  the  Carolinas  on  February  15-17  deposited 
up  to  24  inches  of  snow  in  the  mountains  and  heavy 
glaze  in  northeastern  and  north-central  South  Carolina 
and  south-central  North  Carolina.  This  ice  storm  caused 
great   forest    damage   and   heavy    utility   losses.    Many 
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towers  carrying  high  voltage  wires  were  downed.  Total 
damage  was  estimated  at  about  $65  million. 

Unusually  heavy  snow  fell  in  Oregon's  Columbia  Basin 
and  western  counties  on  January  25-30.  Falls  of  2  to 
3  feet  at  lower  elevations  in  coastal  areas  from  Coos 
County  northward  and  heavier  amounts  at  higher  ele- 
vations broke  all  previous  records.  In  Eugene  the  depth 
was  34  inches  on  the  30th.  More  than  200  farm  buildings 
and  10  to  15  large  industrial  buildings  collapsed  under 
the  weight  of  snow.  Thousands  of  sheep  perished,  and 
thousands  of  telephone  and  power  customers  were 
without  service  for  periods  up  to  several  days.  Many 
roads  and  highways  were  closed  by  deep  drifts.  Three 
counties  and  parts  of  several  others  were  declared 
disaster  areas.  Damage  amounted  to  hundreds  of  thou- 
sands of  dollars. 

One  of  the  worst  spring  snowstorms  in  many  years 
occurred  in  southeastern  Montana  and  northeastern 
Wyoming  on  April  25-27.  Gale-force  winds  and  snow- 
fall ranging  up  to  2  feet  or  more  damaged  utility 
lines  and  forests.  Tens  of  thousands  of  livestock  were 
lost.  Total  losses  were  estimated  at  $5,5  million 
dollars  in  Wyoming  and  more  than  $1  million  in  Montana. 

Snowfall  was  unusually  heavy  during  October  in  northern 
New  England,  Idaho,  and  Colorado.  In  Colorado  this 
was  the  coldest  October,  with  major  snowstorms  on 
October  3  to  5  and  29  in  the  northeastern  sections 
and  on  the  ll-12th  over  most  of  the  State.  Snowfall 
during  the  first  storm  ranged  up  to  16  inches  at  Denver 
and  3  feet  in  the  mountains.  After  the  second  storm, 
snowfall    set    new  records  for  October  in  many  areas. 

Damage  to  crops,  trees,  and  utility  lines  in  Colorado 
totaled  many  thousands  of  dollars. 

HAIL.--Hail  losses  during  1969  were  unusually  heavy. 
The  Iowa  Monthly  Weather  Summary  for  September  gave 
the  total  hail  losses  in  that  State  for  the  1969  growing 
season  as  $25,350,000,  a  new  record.  A  -  few  of  the 
most  damaging  hailstorms  In  the  Nation  are  listed 
below. 

On  April  18  hail  fell  in  Warren  County,  Ky.,  including 
about  three  quarters  of  the  city  of  Bowling  Green. 
Hailstones  averaged  about  one  inch  in  diameter  but 
ranged  up  to  3  inches  or  larger  in  diameter.  Insured 
damage  to  stationary  objects,  such  as  buildings,  totaled 
about  $2.1  million,  according  to  preliminary  estimates. 
In  addition,  many  vehicles  (perhaps  as  many  as  15,000) 
were  damaged,  the  amount  ranging  from  $100  to  $15,000 
per  car. 

In  parts  of  five  southeastern  Kansas  Counties  on  May 
21  hail  with  largest  stones  about  3  inches  in  diameter 
damaged  property  to  the  extent  of  $2.8  million  at 
Hutchinson,  $1.5  million  at  El  Dorado,  and  $500,000 
at  Derby. 

Many  very  severe  hailstorms  occurred  in  Texas 
during  June.  One  of  these  hailstorms  with  high  winds 
caused  $3.2  million  damage  in  Plainview  and  Hale 
County  on  the  10th.  Another  hailstorm,  with  stones  up 
to  4  1/2  inches  in  diameter  and  some  stones  described 
as  the  size  and  shape  of  a  brick,  accompanied  by  winds 
of  50  to  60  m.p.h.,  caused  estimated  losses  of  $3 
million  in  Winters  and  Runnels  Counties  on  June  12. 
On  the  13th  several  storms  occurred,  one  of  which 
struck  parts  of  Baily,  Hall,  and  Lamb  Counties  resulting 
in  $3.6  million  damage.  But  the  most  damaging  hail- 
storm of  the  month  struck  Amarillo  and  vicinity  on 
the  17th,  causing  $15  million  property  damage  in  the 
city  and  $1  million  crop  losses  in  the  vicinity.  This 
rates  among  the  most  damaging  hailstorms  on  record. 

TORNADOES. --During  1969  the  total  number  of  tor- 
nadoes  was    607,  the  1953-69  average  is  642.     Deaths 
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totaled   only   66,    much   lower   than  the   17-yr.  average 
of  119.   Damage  was  also  much  less  than  usual. 

The  tornado  season,  as  usual,  began  in  the  Souch. 
The  first  major  tornado  there  on  January  23  left  a 
path  of  destruction  from  Jefferson  to  Newton  Counties, 
Miss.,  killing  32  persons  and  injuring  241.  Damage 
may  have  exceeded  $2  million. 

Tornadoes  in  southern  portions  of  Alabama  and  Georgia 
on  April  18  killed  2  persons,  injured  45,  and  caused 
property  losses  of  at  least  $2.5  million. 

On  May  8-10  tornadoes  in  western  Ohio  killed  one 
person,  injured  75  persons,  and  caused  property  losses 
estimated  at  more  than  $3  million. 

In  southern  Missouri  on  June  22  tornadoes  killed  6 
persons,  injured  42,  and  damaged  or  destroyed  many 
buildings. 

A  tornado  in  Washtenaw  and  Wayne  Counties,  Mich., 
on  July  4  injured  50  persons  and  caused  property 
losses  estimated  at  $2  million. 

On  August  9  a  tornado  in  the  Cincinnati  area  of 
Hamilton  and  Clermont  Counties,  Ohio,  killed  4  persons 
and  injured  247.  Total  storm  damage  was  estimated 
at  $10  to  $12  million  in  Hamilton  County  and  $200,000 
in  Clermont  County. 

On  June  21a  tornado  in  Saline  County,  Kans.,  severely 
damaged  or  completely  destroyed  104  homes,  slightly 
damaged  571  others,  and  destroyed  7  business  structures. 
Sixty  persons  were  injured  and  total  damage  was  esti- 
mated at  $10  million. 

HURRICANES. --Highlighting  the  storm  weather  scene 
for  1969,  hurricane  Camille  took  a  high  toll  of  human 
lives  and  set  a  new  high  for  value  of  property  destroyed. 
Camille  on  August  17  struck  the  Mississippi  coast 
with  winds  estimated  up  to  200  m.p.h.  and  tides  up  to 
24  feet.  With  intensity  decreasing  to  that  of  a  tropical 
storm  as  she  moved  northward  over  Mississippi,  Camille 
swung  eastward  across  Kentucky  and  Tennessee,  the 
Virginias  and  southern  Maryland.  Recordbreaking  rain- 
fall and  floods  in  southwestern  Virginia  caused  further 
devastation.  Deaths  in  the  Gulf  coastal  area  and  south- 
western Virginia  totaled  256  and  68  persons  were 
missing.  Total  damage  was  estimated  at  $1.42  billion, 
slightly  exceeding  the  record  amount  set  by  Hurricane 
Betsy  in  1965.  Of  the  10  hurricanes  occurring  in  the 
north  Atlantic  during  1969,  Camille  was  the  only  one 
that  had  a  major  effect  on  the  United  States. 

OTHER  STORMS. — One  of  the  most  destructive  storms 
of  the  year  produced  heavy  rain  and  snow  in  California 
on  January  18-28.  Heavy  rains  caused  flooding  and 
mudslides.  Many  homes  and  several  sewage  disposal 
plants  were  damaged  or  destroyed,  bridges  and  parts 
of  highways  and  railroads  were  washed  out,  utilities 
disrupted,  and  thousands  of  persons  evacuated  from 
their  homes.  The  storm  was  blamed  for  at  least  45 
deaths  and  10  injuries.  Damage  was  estimated  at  $125 
million  for  the  seven  counties  adjoining  the  Los  Angeles 
area  and  $10  million  in  the  Central  Valley.  Additional 
heavy  losses  occurred  in  the  Salinas  Valley.  Heavy 
snow  fell  in  the  mountains. 

Southern  California  was  again  the  victim  of  a  severe 
storm  of  rain  and  snow  on  Feb.  20-25.  At  least  12 
persons  were  killed  by  mudslides  and  snowslides  and 
5  were  drowned.  Utilities  were  disrupted,  and  more 
than  6,000  persons  had  to  be  evacuated  from  their 
homes.  Much  farmland  was  inundated  with  widespread 
loss  of  crops  and  livestock.  Mountain  snowfall  ap- 
proached the  greatest  of  record.  Property  damage  was 
at  least  $50  million  and 6,000 persons hadto  be  evacuated 
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from  their  homes. 

A  tornado,  hurricane-force  winds  and  up  to  11-inch 
rains  battered  the  middle  and  upper  Texas  coast  on 
February  13-14.  Tides  and  high  seas,  up  to  25  feet 
offshore,  were  the  worst  since  hurricane  Carla.  Seven 
persons  lost  their  lives,  and  property  damage  exceeded 
$6  million. 

A  devastating  combination  of  wind  and  hail  struck 
the  lower  Rio  Grande  Valley  of  Texas  on  May  12, 
causing  at  least  $10  million  damage  to  crops  and  $4 
million  to  property.  Hail  averaging  near  an  inch  in 
diameter  but  varying  from  1/2  to  as  much  as  4  inches 
and  high  winds  severely  damaged  or  completely  de- 
stroyed 80,000  to  85,000  acres  of  valuable  crops  such 
as  melons,  citrus,  vegetables,  and  cotton. 

Wind  and  hail  in  west-central  and  southern  Iowa  on 
June  28  injured  8  persons  and  caused  at  least  $10 
million  damage  to  crops  and  property. 

In  central,  east-central,  and  the  northeast  quarter  of 
Kansas  on  June  21-22,  hail,  winds  with  measured  gusts 
(unofficial)  up  to  104  m.p.h.  at  Kanapolis  Dam,  and 
lightning  moved  across  seven  counties.  Fifty- six  persons 
were  injured  and  total  damage  exceeded  a  half  million 
dollars. 

On  June  15  rain  and  hail  in  New  Mexico  caused  $2 
million  damage  to  crops  and  property  in  Belen,  and 
$3  million  in  Dona  Ana  County. 

Statewide  heavy  rains,  wind,  hail,  and  lightning  in 
Tennessee  on  June  23  took  two  lives,  injured  one 
person,  and  caused  $8.6  million  damage.  In  middle 
Tennessee  6  to  8  inches  of  rain  fell  in  a  6-  hour  period. 
Winds  gusted  to  60  m.p.h. 

Wind,  rain,  and  hail  caused  heavy  crop  and  property 
damage  in  the  southern  tier  of  counties  of  Wisconsin 
on  June  29.  Flood  and  crop  losses  were  believed  to  be 
in  excess  of  $10  million. 

Rain,  wind  with  gusts  up  to  80  m.p.h.,  and  up  to  2  3/4- 
inch  hailstones  struck  the  greater  Kansas  City,  Mo., 
area  and  moved  eastward  to  Saline  County  on  July  9. 
Damage  exceeded  $5  million. 

Heavy  rains  and  melting  snows  caused  a  massive 
landslide  in  the  Beaver  Falls  are:;  of  Alaska  on  November 
28.  An  electrical  generator  was  buried,  causing  a  loss 
in  excess  of  $1.5  million. 

On  July  4-5,  4  to  over  11  inches  of  rain  fell  on  2 1 
counties  in  northern  Ohio  between  6  p.m.  of  the  4th 
and  11  a.m.  of  the  5th.  Wind  gusts  up  to  100  m.p.h. 
and  severe  lightning  accompanied  the  first  line  of 
thunderstorms,  causing  at  least  15  deaths  and  consider- 
able property  damage.  The  heavy  rainfall  resulted  in 
record  floods  in  a  number  of  streams,  and  26  persons 
were  drowned.  Total  storm  losses  included  41  deaths, 
559  injuries,  and  over  $65  million  in  damages. 

FLOODS. --The  snowmelt  floods  of  March  to  May  in 
the  Red  River  of  the  North,  Upper  Mississippi,  and  the 
Missouri  Basins  caused  8  deaths  and  estimated  property 
losses  of  $175  million. 

Record  flooding  occurred  in  the  mountains  of  western 
Virginia  in  the  Upper  James  River  Basin  during  the 
night  of  August  19-20  during  the  passage  of  the  remanents 
of  Hurricane  Camille.  Total  rainfall  ranged  up  to  12 
inches  at  official  stations  and  substantiated  amounts 
up  to  31  inches  at  other  locations.  The  heavy  rains 
caused  landslides  as  well  as  flooding.  As  a  result 
of  the  disaster  151  persons  were  reported  dead  or 
missing  and  damage  in  the  State  was  estimated  at 
$140  million  which  was  included  in  the  total  damage 
of  $1.42  billion  caused  by  Camille. 
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This  table  contains  statistics  of  maximum  amounts 
of  rainfall  during  the  calendar  year  1969.  Data  pre- 
sented in  this  table  are  generally  from  stations  equipped 
with  recording  gages.  Stations  are  at  Airport  locations 
unless  otherwise  shown. 

Excessive  precipitation  data  for  the  years  1896- 
1935  Inclusive,  generally  present  the  accumulated  a- 
mounts  of  precipitation  for  each  5,  10,  or  20  minute 
Intervals  during  storms  in  which  the  rate  of  fall  equaled 
or  exceeded  .25  inch  in  any  5  minute  period,  or  .30 
In  any  10  minute  period,  or  .35  in  any  15  minute  period, 
etc.,  the  tabulation  beginning  with  the  5  minute  period 
where  the  rate  of  .05  inch  in  5  minutes  began  and  con- 
tinuing by  10  or  20  minute  Intervals  up  to  120  minutes. 
A  detailed  explanation  of  the  method  used  may  be 
found  in  the  publications  listed  in  the  last  paragraph 
of  this  explanation. 

The  present  method,  adopted  with  data  for  the  calendar 
year  1936,  gives  the  maximum  fall  of  precipitation  for 
the  periods  5  to  180  minutes,  the  maximum  amounts 
being  taken  for  the  periods  in  which  the  fall  is  greatest 
for  the  given  time,  and  is  tabulated  to  show  maximum 
amounts  for  5,  10,  15,  20,  30,  45.  60,  80,  100,  120,  150 
and  180  minutes,  even  if  the  fall  does  not  equal  the  ex- 
cessive rate  for  some  of  the  periods.  (The  15  minute 
amount  was  not  computed  for  1936-43  and  the  150 
minute  amount  was  not  computed  for  1944  through 
1948). 

The  following  Table  A  shows  limits  at  which  pre- 
cipitation was  considered  excessive  In  this  publication: 


TABLE 

_A 

Depth  of 

Depth  of 

Dura- 

precipi- 

Dura- 

precipi- 

tion 

tation 

tion 

tation 

(minutes) 

(Inches) 

(minutes) 

(inches) 

5 

.25 

60 

.80 

10 

.30 

80 

1.00 

15 

.35 

100 

1.20 

20 

.40 

120 

1.40 

30 

.50 

150 

1.70 

45 

.65 

180 

2.00 

This  table  is  made  up  from  the  formula,  A  «:t  + 
20  where  A  is  the  accumulated  depth  In  hundredths 
of  Inches  and   t    Is  the  time  In  minutes. 

For  the  years  1936  through  1948  stations  In  North 
Carolina,  South  Carolina,  Georgia,  Florida,  Alabama, 
Mississippi,  Tennessee,  Arkansas,  Louisiana,  Texas, 
Oklahoma,  and  San  Juan,  P.  R. ,  used  the  limits  shown 
in  the  following  Table  B: 

TABLE  B 


Depth  of 

Depth  of 

Dura- 

precipi- 

Dura- 

precipi- 

tion 

tation 

tion 

tation 

(minutes) 

(Inches) 

(minutes) 

(Inches) 

5 

.40 

60 

1.50 

10 

.50 

80 

1.90 

15 

.60 

100 

2.30 

20 

.70 

120 

2.70 

30 

.90 

150 

3.30 

45 

1.20 

180 

3.90 

This  table  Is  made  up  from  the  formula  A  =  2t  + 
30.  Its  use,  however,  was  discontinued  at  the  end 
of  1948  and  Table  A  is  used  by  all  sections  for  1949 
and  the  following  years. 

Publication  of  Data.  A  summary  of  maximum  pre- 
cipitation data  for  the  years  prior  to  1896  Is  published 
in  the  annual  report  of  the  Chief  of  the  Weather  Bureau 
for  1895-1896.  Excessive  precipitation  data  for  the 
period  1881-1896  are  published  in  the  annual  report  of  the 
Chief  of  the  Weather  Bureau  1896-1897.  Dataforthe  years 
1897  through  1934  have  been  published  in  the  appro- 
priate annual  reports  of  the  Chief  of  the  Weather 
Bureau.  For  the  years  1935  through  1949  these  data 
are  published  In  the  appropriate  Issue  of  the  United 
States  Meteorological  Yearbook.  For  1950  and  suc- 
ceeding years ,  excessive  precipitation  is  presented 
in  the  annual  issues  of  the  Climatologlcal  Data  National 
Summary. 
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2.45 

iUG    23 

.27 

.4? 

.5< 

.64 

•  69 

,66 

.66 

,66 

,66 

,66 

.66 

.66 

4UC    23 

.28 

.90 
.43 

.6! 

.73 

.78 

.81 

.89 

,"8 

,98 

,88 

.89 

.88 

4UC    31 

.22 

.6! 

.75 

.92 

.92 

1.03 

1.05 

1,07 

1,12 

1.36 

1.37 

SEP    16 

.21 

.49 

.6; 

.79 

UOl 

1.92 

1.92 

2.01 

2,10 

2,22 

2.61 

2.68 

SEP    20 

.«( 

.63 

.8« 

.99 

1.33 

1.96 

1.83 

2,01 

2,11 

2.15 

2,1* 

2.70 

•^CT     I 

.21 

.*2 

.5« 

.70 

.91 

1,25 

1.26 

1.32 

1,34 

1,34 

1.34 

1.35 

0'VTaN4  8E4CH 

fEB    15 

.AO 

.48 

.9t 

.53 

.60 

.63 

.70 

,74 

.80 

,85 

.86 

.86 

MAY     2 

.18 

.28 

.3! 

.42 

.54 

.71 

.79 

,«5 

.99 

.91 

.93 

.95 

"AV    1» 

.39 

.98 

.6^ 

.74 

.80 

.91 

.82 

1,14 

1.14 

1.21 

1.40 

1.95 

HAY    19 

.A5 

.75 

1.0! 

1.25 

1.43 

1.97 

1.67 

1,78 

1,80 

1.90 

1.80 

1.80 

t"AY    26 

.23 

.49 

.6( 

.73 

•  94 

1.03 

1.15 

1,17 

1.17 

1.17 

1.17 

1.17 

JUN     > 

.1« 

.21 

.3i 

.42 

•  91 

.92 

.52 

,53 

.63 

,63 

.69 

.68 

AUG     6 

.16 

.32 

.33 

.34 

•  35 

.39 

,39 

,73 

.74 

.74 

.74 

.74 

AUG    12 

.29 

.49 

.5! 

.60 

•  60 

.60 

.60 

,60 

,64 

,74 

.74 

.74 

AUG    22 

.27 

.45 

.9t 

.66 

•  85 

.87 

.90 

,91 

.93 

,97 

1.00 

1.02 

AUG    2  3 

.92 

.74 

.8! 

.93 

1^32 

1.40 

1.40 

1.51 

1.64 

2,30 

2.54 

2.67 

SEP    21 

.26 

.46 

.6; 

.79 

l^lT 

1.47 

1.91 

2.30 

2.58 

2,69 

2.95 

3.20 

SEP    30 

.29 

.38 

.4J 

.49 

•  48 

.91 

.98 

.70 

.99 

1,15 

1.23 

1.28 

3CT     1 

.2« 

.44 

.6< 

.70 

•  71 

.74 

.92 

.96 

.98 

1,00 

1.00 

1.00 

OCT    IB 

.16 

.30 

.31 

.32 

•  38 

.40 

.40 

.40 

.40 

,40 

.40 

.40 

OCT    26 

.29 

.45 

.92 

.65 

•  85 

.87 

•  90 

.99 

1.12 

1.17 

1.19 

1.19 

DEC    10 

.3A 

.93 

.93 

.69 

.72 

.75 

.80 

.85 

.90 

.92 

.96 

1.00 

FORT  HYERS 

»EB    15 

.♦2 

.81 

1.11 

1.90 

1^87 

2,00 

2.10 

2.22 

2.30 

2.34 

2.49 

2.4B 

HAR     6 

.AO 

.42 

.43 

.44 

•  45 

.45 

.49 

.49 

.49 

.45 

.49 

.49 

■fAR     8 

.16 

.26 

.3C 

.41 

•  56 

.75 

1.00 

1.01 

1.07 

1. 10 

1.30 

1.30 

MAR     9 

.93 

.80 

.91 

.98 

1^01 

1.05 

1.06 

1.11 

1.17 

1.19 

1.22 

1.24 

"AY     3 

.39 

.41 

.49 

.45 

•  45 

,45 

.49 

.49 

.49 

.67 

.70 

.70 

"AY    l<i 

.A9 

.78 

.9! 

1.01 

1^05 

1.06 

1.06 

1.06 

1.07 

1.11 

1.11 

1.11 

"AY    18 

.29 

.95 

.62 

.74 

.79 

.82 

.84 

.84   .84 

.85 

.96 

1.04 

JUN     8 

•  i1 

.TO 

.77 

.91 

1.22 

1.35 

1.36 

1.37 

1.37 

1.37 

1.37 

1.37 

JUN    13 

•  29 

.39 

.42 

.47 

•  52 

.94 

■  54 

.94 

,94 

,54 

.94 

.94 

JUN    14 

.29 

.45 

.52 

.63 

•  82 

.93 

1.04 

1,10 

1,40 

1,76 

2.06 

2.27 

JUN    27 

.29 

.27 

.27 

.27 

•  27 

.27 

.27 

,27 

,27 

.27 

.30 

.30 

JUL     S 

i2T 

.47 

.92 

.55 

•  58 

.73 

.83 

,93 

.83 

.83 

.83 

.83 

JUL     7 

.30 

.48 

.52 

.54 

•  57 

.97 

.57 

.57 

■  57 

.57 

.57 

.97 

JUL    17 

.37 

.97 

.59 

.67 

•  98 

1.29 

1.31 

1.47 

1.50 

1.50 

1.53 

1.94 

JUL    18 

.90 

1.90 

1.5« 

1.63 

1.66 

1.68 

1.70 

1.99 

1.98 

2.00 

2.02 

2.03 

JUL    29 

.33 

.48 

.52 

.96 

•  57 

.97 

.57 

.57 

■  57 

.57 

.57 

.97 

AUG     4 

.18 

.3a 

.32 

.40 

•  51 

.69 

.79 

.80 

.86 

.94 

.97 

1.00 

AUG      1, 

.67 

.79 

.80 

.81 

•  84 

,87 

.87 

.88 

.89 

.89 

.89 

.91 

lUS     B 

.30 

.36 

.37 

.40 

•  41 

.43 

i49 

.45 

.45 

.45 

.45 

.49 

Aofc-   29 

.33 

.48 

,6C 

.79 

•  87 

.89 

.90 

.90 

.90 

.90 

.90 

.90 

SEP     1 

.69 

.61 

.63 

.66 

•  79 

.84 

.86 

,99 

.99 

.95 

.97 

.97 

SEP     2 

.97 

1.13 

1.3C 

1.45 

UBO 

2.20 

2.77 

3,10 

3.47 

3.60 

4.70 

«9.18 

SEP    19 

.33 

.40 

.41 

.45 

.48 

.49 

.50 

,90 

.91 

.52 

.52 

.92 

SEP    19 

.62 

.71 

.72 

.74 

.75 

.79 

.79 

.79 

.76 

.76 

.76 

.76 

SEP    17 

.60 

1.10 

1.13 

1.48 

1.72 

1.79 

1.80 

1,80 

1.80 

1.80 

1.80 

1.80 

SEP    21 

.16 

.31 

.34 

.36 

.50 

.97 

.58 

,98 

.58 

.58 

.58 

.98 

SEP    22 

.67 

.82 

.91 

1,30 

1.70 

1.89 

2.56 

2,63 

2.63 

2.63 

2.63 

2.63 

SEP    28 

.19 

.30 

.39 

.40 

.43 

.43 

.43 

.49 

.46 

,46 

.47 

.62 

OCT     I 

.36 

.91 

.58 

,68 

•  90 

.96 

.96 

.96 

.96 

.96 

.96 

.96 

OCT    23 

.17 

.Jd 

.38 

.48 

•  75 

.84 

.84 

.84 

.84 

.84 

.84 

.84 

OCT    23 

.92 

.86 

.99 

.98 

1.02 

1.05 

1.03 

1.06 

1.06 

1.07 

1.07 

1.07 

:CT    26 

.29 

.3^ 

.40 

.43 

.62 

.73 

.99 

1.07 

1.20 

1.22 

1.22 

1.23 

SEC    to 

.61 

.94 

1.03 

1.18 

1.66 

1.89 

2.19 

2.54 

2.68 

2.81 

2.82 

2.82 

DEC    22 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

JACKSONVILLE 

"AR    2* 

.29 

.46 

,96 

.62 

.68 

.71 

.74 

.79 

.80 

.82 

.83 

.83 

"AY    15 

.38 

.6^ 

1.03 

1.32 

1.69 

2.11 

2.11 

2.18 

2.18 

2.19 

2.18 

2.18 

JUN      9 

.79 

>1.44 

•  2.19 

2,92 

.2.65 

2.99 

2.87 

2.99 

3.10 

3.18 

3.18 

3.18 

JUN    JO 

.61 

.63 

.B5 

.94 

.97 

1.01 

1.01 

1.01 

1.01 

1.01 

1.01 

1.01 

JUL    22 

.31 

.94 

.63 

.64 

.66 

.67 

.68 

.68 

■  68 

.69 

.69 

.69 

JUL    30 

.33 

.93 

.72 

.95 

1.24 

1.29 

1.37 

1,39 

1.43 

1.43 

1.45 

1.47 

AUG     3 

.96 

.92 

i.n 

1.46 

1.79 

2.25 

2.40 

2,47 

2^36 

2,62 

2.69 

2.71 

AUG     6 

.29 

.46 

.69 

.84 

.94 

.96 

,96 

.96 

■  96 

,96 

.96 

1.03 

AUG    12 

.36 

.64 

.76 

.92 

1.10 

1.14 

1.16 

1,16 

U16 

1,16 

1.16 

1.16 

lUG    19 

.34 

.60 

.90 

1.03 

1.04 

1.04 

1.04 

1,04 

K04 

1.04 

1.04 

1.10 

AUG    22 

.36 

.64 

.91 

1,05 

1.24 

1.99 

1.64 

1.70 

1.72 

1.76 

1.89 

1.88 

AUG    23 

.29 

.41 

.47 

,58 

.67 

.74 

.80 

.83 

.90 

.99 

1.07 

1.39 

AUG    30 

.26 

.48 

.52 

,62 

.74 

.84 

.91 

1.00 

1.01 

1.08 

1.10 

1.12 

SEP     2 

.29 

.46 

.96 

,65 

.76 

.80 

.80 

,82 

.82 

.84 

.89 

.89 

SEP    19 

.18 

.34 

.49 

.47 

.49 

.92 

.53 

,94 

.54 

.54 

.94 

.94 

SEP    20 

.32 

.48 

.92 

.53 

.65 

.98 

l.U 

1.43 

1.72 

1.77 

1.84 

1.91 

SEP    21 

.2« 

.39 

.42 

.43 

.64 

.68 

.69 

.TB 

.80 

.85 

.89 

.89 

SEP    23 

.18 

.29 

.40 

.50 

.69 

.72 

.76 

.77 

.86 

.87 

.87 

.88 

SEP    29 

.24 

.39 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

SEP    30 

.29 

.36 

.49 

.90 

.59 

.68 

.84 

1.04 

1,15 

1.34 

1.46 

1.93 

XT      I 

.43 

.67 

.79 

.81 

.89 

.93 

.96 

.99 

1.06 

1.11 

1.19 

1.16 

5EC    10 

.17 

.30 

.37 

.41 

.48 

.97 

.62 

.73 

.78 

.83 

.91 

.94 

JAN 

JA>;   2 

PEP    1 


SUtlon  and  dat* 


>  oEST 

JAW 
,i4>i 
PEP 
APR 
APR 
CAY 

JJ'I 
JUN 

JUN 
.'UL 
JUL 
ioG 


SEP 
SEP 
SEP 

"CT 

rcT 

'XT 
^CT 

rcT 

?CT 

rcT 
•■ov 


JuN 
JU" 
JUN 
JUN 
JUN 

JUL 
JUL 
JUL 
SEP 
-JCT 

;'CT 

rCT 
PEC 

HI  4"  I 
JAN 
JAN 
JAN 
JAN 
FES 
APP 
"AY 
"AY 
"AY 


JUN 
JUN 

JJM 
JUN 

JUN 
JUN 
JUL 
JUL 
JUL 
AUG 
tUG 
SEP 
SEP 
SEP 
SEP 
SEP 
■^CT 
"CT 
■■CT 
-CT 

:;cT 

■'CT 
?CT 
1CT 
OEC 

HI  A'' I  U 
JAN 
JAN 
PER 
APR 
4PP 
APR 
APR 
«AY 
"AY 
"AY 
'■AY 
"AY 
JUN 
JjN 
JUN 
JUN 
JUN 
JUN 
JUL 
JUL 
JUL 

ju'; 

AUG 
AUG 
SEP 


6 
13 
17 
25 
26 

1 

1 
30 

5 
U 

5 
13 
17 
24 
28 

2 
17 
23 
24 
24 
30 
30 
31 
10 


Majdnuffl  pradpitatlon  la  lochaa 
(S  to  180  mlnutaa) 


,29 
,26 

,15 

,27 

,16 

.42 

.20 

.25 

.34 

.39 

.17 

H 

.26 

.33 

.27 

.43 

.25 

.38 


.35 

.20 

.44 
.31 
.42 
.45 


.76 
.80 
.42 
.47 
.55 
.56 
.75 
.87    I 
,B0l«1.55^l 
,52      , 
.45 
.25 


.21 
.50 
.29 
.30 
.4C 
.32 
.5C 
.3: 
.3! 
.4C 
.2' 
.26 
.21 


.2C 

.30 
.32 
,4! 
,3C 
,2! 
,4f 
,1! 
,2! 
,4C 
,3C 
.2! 
.2< 
.44 
.2' 
.5t 
.3C 
.3C 
.2C 
.2! 


.31 
.25 
.38 
.25 
.83 
.35 
.35 
.47 
.70 


.74 
.47 
.33 
.67 
.50 
.82 
.57 


.70 
.44 

.96 
.44 
.57 

.60 


.43 


.59 

.31 
.80 
.40 
.55 
.■"8 
,56 
,70 
.61 
.59 
.7! 


.3C 

.50 
.47 
.78 
.50 


.3C 
.3C 
.7C 
.9 

.34 


.8i 
.4< 

.50 
.25 


.66 

1,36 

,i5 

.49 
.64 
.35 

.97 
.5 

■  061   1  ,28 


97|    1,02 
.64 


.69 
.61 
.41 
.75 


.50 
,95 
.78 
1.19 
.61 


30      45 


.Re 

.9« 
.9C 
.5? 
.9! 
.9C 
2.12 
,57 

.4J 

.75 

1.6! 

.35 

n 

.9C 

.7C 

.45 

1.22 

1.01 
1.! 
M 

1.06{  l.C 
.76  l.ni 
63 
.92 
1.13 
1.43 
68 


.93 
.59 

1.93 


,74 
1,64 

.35 

M 

.50 

.68 

.42 
1.01 

.82 


.99 

.70 

.00 

.47 

,71 

,91 

.00    1 

,95 

,56 

,52 

,95    1 

,97    1 

,16     1 

,16     1 

,87.2 


■  61 

.42 

.Oil   1.1! 

■  58 
1^13 
1.41 

.63 


.90 


,61 

,96  1, 
.63  , 
.721  , 
.921  , 
.54 


.3! 

.53 

1,31 
,8C 
.31 
.78 
.48 
.55 
.51 
.48 

1.6C 
,oi 

2.21 
.5 


.51 
.5! 

1.2( 
.5< 
.6( 
.5( 
.8i 
.85 


IC 
63 

,8! 

.9! 

.5! 

.78 

.57 

M 

.47 

.3: 

.7 

.67 
1.31 
1.02 

.6! 

.8! 

■  9C 

.41 
1.2: 
l.Oi 

.4C 

.4! 
1.51 

.8! 
1.2! 

.9! 

.7; 

.51 

.7; 


1< 

l.l< 
.4: 
.91 
.51 
.73 
.7C 
.6. 

1.8! 
.8! 

2.6! 
,63 
,71 
.81 
,51 

,6: 
1,3- 


l,2i 

1.63 


.61 
.6' 

i.n 

,6t 
1,2: 

1,9< 
,6t 

1,1' 


,3 

,ei 

,6: 

1,6 

1,3 

,7! 

,9( 

,9C 

.4] 

1.2' 

1,0< 

,4( 

,4: 

1,83 
,9' 

1,2^ 
,9: 
,7! 


ao 


1 96    l,Od   1 
1,02{   1,04    1 
.93 
,95 


,93 

,77 


.96 

.98 

2.21 

.51 

.42 

.81 
1.6! 

.39 

M 

.52 

.7! 

.52 
1.2! 
1.03 
1,96 
1,17 
1.12 
1.19 

.69 
1.3! 
2.22 
l.7( 

.8! 


1.11 
.8! 

1.3! 

1.51 
.73 

1.22 
.63 

1.4! 

1.0: 
.68 
.9< 
.61 

M 

.41 
.3! 
.8! 

.7( 

1.81 

1.3: 

.88 

.9; 

.5< 

.41 

1.25 

1.28 

.4( 

.4: 

2.0 

1.0 

1.3 

l.Oi 

.8! 

.7( 

1.05 


80      100     120     150      180 


.95 
!.■>( 
2.38 

.6J 

.42 


.h!    1 
.39 


.92 

.91 
,52 

1.56     I 


1.2C  1 
1.19  1 
1.4; 

.78 
1. 
2.72 
1.77 

.99 


09    1.38 
11     1.41     1 

97    I. 08    1 
96| 

1.2i 
06|   1.12 

2.6A 
.62 


,62 


,91 
,35 
,56    1 
,72 


,64 

.88 
1.17 
1,16 
1.58 
1.63 

.79 
1.43 

,63 
1,55 
1,0! 

.74 
1,31 

.74 


.3! 

1.01 
.7e 
2.31 
1.35 
.91 
.92 
.7c 
.41 

1,41 

1,31 
.41 


1,01 
1.3C 
1.2c 
,86 
.92 
1.09 


.48 

1.01 

2.0: 

2.08 

.43 

.9! 

,54 

,95 

1,98 

.f. 

i.T- 

1.0; 


1 
,91 

1,1! 
1, 

,6! 
1,5 

,8 
1,21 
l,3i 

.78 


.9- 

1,68 

,35 

M 
,58 

l.Oi 
.52 

1.72 
1.09 
2.03 
1.55 
1.23 
1.8] 
.78 
1.61 
3.3! 
1.92 
1.01 


1.6J 

.41 

l.O' 

.M 

1.3t 

61 

T. 

11 

2.'1 

1,95 

1,45 

2.01 

2.73 

1.03 

l.Oi 

.65 

.63 


.6; 

.88 

i,n 
i,it 

l,6f 
1,63 

,75 
1,61 

,6- 
1,51 
1,0: 

,7; 
1.3; 

,77 


.6; 

.3! 

1.03 

.7i; 

2.9i 

1.3' 

.95 

,9; 

.71 

.41 

1,4< 

1.3i 

,41 
,9' 
2.13 
l.Oi 
1,3( 
1 

,91 
1.0< 


.8 

.46 


CLOCK   MALFUNCTION 
NO  RECORD 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Station  and  date 


'=L-RlLil 

MI4-1  U 

^.i" 

13 

■it? 

U 

'<i\ 

I 

■■'CT 

30 

1CT 

3i 

■lOV 

26 

"tC 

10 

O'LINDJ 

FES 

6 

FES 

15 

APR 

16 

^PR 

19 

MAV 

19 

JJN 

3 

JU.N 

6 

JUN 

7 

JUN 

10 

JUL 

2 

JUL 

<i 

.lUL 

5 

JUL 

1« 

JUL 

IS 

JUL 

20 

JUL 

Zli 

tUG 

3 

sue 

4 

sue 

U 

lUG 

17 

sue 

2i 

iU^^j 

30 

SEP 

16 

SfP 

21 

SEP 

23 

SEP 

2B 

SEP 

30 

"CJ 

2 

DCT 

2 

^CT 

19 

^CT 

22 

rcT 

27 

OEC 

9 

PENSACuLA 

JAN 

22 

fE6 

e 

"A" 

6 

MAP 

17 

IPS 

10 

f.PB 

23 

TALLAHASSEE 

MAP 

6 

MAR 

24 

APP 

28 

Jjr 

9 

JU»i 

10 

JUM 

30 

JUL 

5 

JUL 

6 

JUL 

9 

JUL 

16 

JUL 

18 

JUL 

19 

JUL 

21 

JUL 

22 

JUL 

29 

JUL 

29 

AUG 

10 

AUG 

22 

SEP 

18 

SEP 

20 

SEP 

21 

SEP 

21 

OCT 

19 

NOV 

19 

1EC 

25 

TAMPA 

FEB 

15 

■1AR 

e 

MAY 

16 

MAV 

27 

JUN 

6 

JUN 

7 

JU-I 

21 

JUL 

17 

JUL 

18 

JUL 

19 

JUL 

?7 

JUL 

3i 

AUG 

I 

JUG 

5 

AUG 

u 

AUG 

12 

AUG 

16 

AUG 

17 

AUG 

2<> 

AUG 

29 

SEP 

7 

SEP 

15 

MOV 

14 

WFST  PALH  bEACH 

FEU 

15 

•<AR 

9 

"AY 

3 

MAY 

4 

MAY 

13 

MAY 

20 

JU» 

5 

J  UN 

6 

JUM 

15 

JUf 

19 

JU» 

20 

MaziiBua  praoipiUtlon  In  inch** 
(S  10  180  minutes) 


.27 

.2! 
.3! 

.6e|n.l5t>l.5c 


.95    1, 
.43 

1.20  1, 
.9! 
.80  1 
.32 
.36 
.33 
.72 
.71 
.35 
.76 
.63 
.41 
.42 
.37 
.4C 
.4! 
.52 
.5! 
.37 
.49 
.73 


.35 

.58 
.35 

■  43 

.50 


.72 

.58 
.45 
.60 
.45 
.57 
l.Oi 


.80 
.73 
.«0 
.39 
.80 
.35 
.47 


.82 
.60 
.47 
.75 
.46 
.67 
1.05 


.54 

.79 

1.00 

.95 

1.24 

1.15 

.56 

.44 

.75 

i.ie 

.77 
.84 

1.71 
.75 
.47 
.76 

1.L8 

1.30 
.35 
.67 
.55 

1.80 
.32 
.49 
.55 


1.23 
.53 

1.86 
1.45 
1.60 


.87 
.80 
1.05 
.59 
.83 
.45 
.60 
.65 
.68 
.57 
l.'5|«2i6p 


.84 
.60 
.47 
.93 
.47 
.71 
1  .06 


1.26 

.56 

2.21 

1.72 
1.75 
.67 
.43 
.63 
1.44 
1.18 
.45 
.84 
.45 
.<17 
.70 
.97 
.!2 
.71 
.72 
.60 
.59 
.55 
.95 


.98 

."6 
1.19 


."6 
.51 


.75 
.76 


C      RECORD   ENDED   APRIL    30. 


.87 
.67 
.47 

1.03 
.48 
.77 

1.06 


1.02 

1.00 


80      100     120     150     180 


.94 
.71 
.47 

1.36 
.62 
.09 

1.07 


1.05 

1.05 

1.60 

.84 

.93 

.55 

.79 

.82 

.78 

.60 

3.91 


.96 

.71 

■  47 

1.44 

.65 

1. 15 

1.07 


.76 

1.21 

.99 


1.42 
.85 

2.40 

1.60 

1.82 
.70 
■  44 
.76 

1 

1.29 
.49 
.89 
.65 

1.69 
.73 

1.15 
.55 
.71 
.74 

1.15 
.60 

1.23 
.95 


1.06 

1.10 

1.77 

.94 

.93 

.55 

.82 

.82 

.78 

.62 

4.25 


1.00 
.71 
.47 

1.47 
.71 

1.31 

1.07 


.70 
.98 
.81 
1.39 
1.01 
.33 


1.12 

1.13 

1.61 

.98 

.93 

.55 

.62 

.82 

.78 

.82 

4.31 


1.03 
.75 
.47 

2.16 
.75 

1.32 

1.07 


.70 
1.04 

.90 
1.67 
1.04 

.33 


1.19 

1.19 

1.85 

1.03 

.93 

.59 

.82 

.62 

.78 

.62 

4.33 


.47 
2.23 


1.34 

1.07 


1.67 

1.15 

1.25 

.50 

.92 

.61 

2.26 

.68 

.66 

.45 

1.17 

1.06 

.51 

.43 

.61 

.40 

1.31 

.91 

.69 

.53 

.74 

.46 

.57 

2.06 

.75 

.47 

.64 

1. 06 

1.09 

1.69 

.95 

.60 

1.39 


.72 
1.41 

.99 
2.05 
1.06 

.33 


1.76 

1.46 

1.01 

1.24 

1.97 

1.25 

.56 

.44 

.76 

2.71 

.80 

1.00 

4.24 

.77 

.53 

.92 

1.19 

1.70 

.83 

2.05 

1.77 

4.30 

.35 

.57 

.66 


1.56 

1.26 

40|t2.40 

1.85 

1.82 

.70 

.44 


.76 

1.88 

1.40 

.45 

.89 

.65 

2.20 

.30 

1.33 

.55 

.71 

.75 

1.17 

.60 

1.95 

.95 


1.25 

1.23 

1.93 

1.04 

.93 

.55 

.82 

.82 

.78 

.62 

4.52 


Station  and  date 


iPST     TALM     pEACrt 


JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
AUG 
AUG 
AUG 
AUG 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
■■CT 
OCT 
"CT 


JUL 
AUG 
AUG 
AUG 
SEP 
SEP 
SEP 


ATLANTA 
APR 
MAY 
JUL 
JUL 
AUG 
AUG 
AUG 
SEP 
SEP 

AUGUSTA 
APR 
^4Y 

JUM 
JUN 

JU^ 
JUL 
JUL 
JUL 
JUL 
AUG 
SEP 
dCT 

CTL^JMSuS 
HAP 
APR 
APR 
MAY 
MAY 
JUN 
JUN 
JUL 
JUL 
Jul 
JUL 
JUL 
AUG 
SEP 
SEP 

MACJN 
JAM 
APS 
APR 
JUN 
JUM 
JUN 
JUL 
JUL 
AUG 


^OMF 


AUG 
AUG 
SEP 
DEC 


JUN 
JUN 
JU'.' 
JUN 
JUN 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
AoG 
AUG 


5 
5 

12 

13 
14 
2 
15 
16 
19 
22 


Maxinium  precipitation  in  inchaa 
(5  to  180  minutes) 


.39 
.30 


.27 

.3 

.5 

.30 
.40 
.66 
.29 
.25 
.28 


IS       20       30      45       60       80      100     120     ISO      180 


.2! 

1.0 

.7; 

.4" 
.53 

.5 
,3 
.9E 
.61 
1.3C 
.6 
.5< 
.9C 
.3 
.3! 
.4! 


.6 
,9 

•  3e 

.3i 


.61 
.6C 
1.04 
.73 
,76 
.65 
.41 
.37 
.64 
.64 
.29 
.9 

led  I 

.61 


.61 
.6( 
.7< 
.31 
.51 
.6* 
.52 
.4i 
.4« 
1.2t     1.611    ?.0 


1  .oe 

.6i 


.48 
.5i 

.4! 
.7C 

.5e 
.9: 

.61 
1.01 
1.25 


.75 
.96 
.70 
.42 
.3 
.65 
.84 
.29 
1.22 


.61       . 
.it     1. 


.29 

.47 
.52 
.83 
.51 

.51 
.49 
.54 
.41 
.76 


.45 
.97 
.31 
.46 


.7 
1.0 

.6 
1.8 
1.0 

.9' 
1.3 


l.Of 

.62 

1.7* 

.ee 

.55 

I.IE 
.7C 
.5 
.6! 
.5; 


1.12  1.3 

.5:  .9 

.4e  .4 

.4S  .4 

.41  .4 

.8S  .9 

.6C  ,7 


1.1'  1.7 

.5!  .6 

.7:  .9 

l.lT  1.3 

l.Oi  1.5 

.97  1.0 

tit  .6 


.7: 

•  62 
.47 
.7( 
.62 
.9E 
.6! 
1.22 

.42 

1.12 

.5: 


.75 

.62       .6(t 

34|»1,7 

,7 

1 


.42 
.41 
.67 

1.1 
.29 

1.4 
.5 

1.0 
.6S 


.6S 
.3S 
.7S 
.4i 
.4; 
1.0: 
.31 
.59 
.58 


.78 

1.4 
.51 
.67 
.46 
.53 
.5E 

1.4! 
.6C 
.52 
.53 
.66 
.74 
>8C 
.36 
.72 


.9( 

.9( 

.7( 


1 
1.7: 


1.9( 
.5( 


.91 

.7: 

2.0< 

.8 

1.45 


.7t 
l.S 

,Z' 
1.61 

.9' 
l.l 

.7; 


.61 
.31 

.7( 
.4< 
.4; 
1.1 
.31 

.8; 

.61 


1.91 

•  a 
.7 
.7 

.71 

,f'. 
i.ei 

.6i 
.9; 

.9; 

.61 

.6: 

.6C 
.it 


.72 


S      RECORD    BEGAN   AUGUST    1. 
T      CLOCK   MALFUNCTION 
M      NO   RECORD 


.6 
.5( 

.8 
.3 
.5 

.7 
.9 

.7 


.7 

l.U 

i.0'1    1.04    I. OS 


2.0 

1.1 

,i^ 

1.3' 

1 

.7( 


1 

l.6<t 

l.l 


.51 
.6: 

.6e 

l.o< 

.8e 

1.4! 
1.72 

.4! 
2.01 

.61 


1.57 
I 

.44 

.7C 
l.3i 

.25 
1.62 

.5! 
1.23 

.71 


.9: 
.5( 

.7! 
.5; 
.4 
1.1 
.31 
.9« 
.61 


.97 
.91 

1.24 


1.11 

2.27 

.53 

.86 
.62 
.77 
.55 
2.21 
.62 
.58 
.53 
.67 
.67 


i.o: 

.7( 
7; 


.91 
.52 

.83 
.3< 
.53 

.83 
1.01  1 
.83 
.73 
2.3^  2.3«  2< 
.65 
.57 

.87    1, 
.73 
1.1!    1 


.6 
2.0< 
1. 

1! 
1. 


.4( 

.4; 

.6< 

l.K 

1.0( 

I 


.62  . 

2.07  2. 

1.21  I, 

.55  , 

1.4C  1, 

1.6J  1, 

.9!  1, 

.74 

.6q 


1.7 
.6 
.4e 
.45 

.6 

1.2 
1.07 

1 


2.6 

.6 

.e< 
1. 

1.61 
1.1 

.6! 

.91 


l.K 
.9( 
.5 

.8* 

.7; 
l.O' 

.9C 
1.4( 
1.7; 

.4t 
2.7< 

.6i 


.95 

l.nc 

2.2i 
.93 

l.9( 

l.Oi 

.4 

',■'1 
1.4C 

.25 
l.6i 

.6; 

l.2i 

.71 


1.01 
.61 
.6( 

.y 

.45 
i.i: 

.31 

i.lc 

.61 


1.3C 
J.8( 
.5! 
.95 
.84 
.93 
.55 
2.2t 
.62 
.62 
.52 
.67 
.91 
.81 
.92 


l.QS 


1.0 
.92 

I 

1.7"^ 
.5 

3.1 
.64 


l.K 
1.01 
2.9(» 

.9S 
1.5a 
1.03 

.42 

.4e 

.71 
1.47 

.29 
1 

.66 
1.2! 

.71 


I.IC 
.72 
.87 
.55 
.82 

l.U 
.31 

1.13 
.61 


.97 
.92 


1.59 
2.9« 
.59 
.89 
.87 
.92 
.55 
2.48 
.62 
.64 
.53 
.67 
.87 
.81 
.60 
.87 


.01  I. 

i9:  . 

1 7;  . 

i3<  2. 

,81  . 

i5:  . 

,0;  1. 

i7:  . 

.2(  1. 

iO(  1. 

>6i  , 


1.00 
.56 
.83 
.99 
,  .93 
.84 

l.Oi 
.88 
.74 

2.34 
.90 
.57 

1.25 
.83 

1.25 
04    1.09 


Hi     1.1' 


1.9; 

3.1 

.6! 

.8< 

I 


.9< 
1.41 


1.7C     l,7( 


1.0'  1.0<  1.04 
1.0'  I.IC  1.12 
1.41     1.41    1.47 


l.l 
.7 
.8 
.6 
.85 

1.13 
.31 

UK 
.61 


i  .63 
3.3J 
.61 
.85 
.'1 
.95 
.62 
2.5C 
.62 
.69 
.93 
.67 
.67 
.91 
.61 


1.1 

.6' 

1.2! 


.62 

2.26 

4^    1.45 

.99 

1.40 

1.72 

21    1.37 

.96 

.80 


3.61 

.7C 


1.22 

1.0( 

3 

l.U 

1.5! 

1.1! 
.42 
■  53 
.72 

1.53 
.25 

1.7C 
.65 

1.2! 
.71 


l.li 
.72 
.81 
.7 
.93 

1.13 
.31 

l.l! 


.97 
.92 


1.7! 
3.6! 

.62 

.89 

.9e 

1.03 
.63 

2.59 
.62 

1. 19 
.53 
.61 
.97 
.61 
.63 
.61 


2.43 

.66 

.46 

.49 

.65 

l.?3 

1.09 

1.16 


2.04 

3.34 

.62 

.89 

l.*5 

1.70 

1.12 

.66 

1.31 


1.40 
.98 
.61 
.64 
.94 


1.74 
.64 

3.62 
.73 


1.32 

1.06 

•  3.72 

1.30 

1.9a 

1. 25 

.71 

.94 

.72 

1.54 

.2» 

1.63 

.69 

l.2» 

.71 


1.16 

.72 
.87 
.71 
.94 

1.13 
.31 

l.l« 
.61 


.97 
.92 

M 


2.03 

3.70 

.62 

.89 

1. 06 

1.26 

.63 

2.63 

.62 

1.23 

.93 

.67 

.67 

.81 

.69 

.81 


SXCESSrVE  SHORT  DURATION  RAINFALL 


Station  and  dat* 


ceoRCM 

S4V4NNAH 

tUG 

11 

tOG 

1* 

AUG 

17 

»U0 

18 

SEC 

2 

SEP 

3 

3CT 

I 

HILT 

JAN 

30 

JAN 

31 

^ES 

1 

PE9 

1 

»EB 

2 

^ES 

2 

»EB 

2 

»EB 

2 

fEB 

U 

•  E8 

IJ 

-A" 

3 

KAR 

3 

HAR 

} 

"AR 

3 

MAR 

t 

HAR 

» 

MAR 

30 

MAR 

31 

APR 

11 

JUL 

1 

JUI. 

22 

AUG 

U 

AUG 

IS 

AUG 

IJ 

SEP 

21 

HONOLULU 

JAN 

2 

JAN 

) 

MAR 

16 

OCT 

21 

NOV 

12 

NOV 

1* 

NOV 

IJ 

KAHULUI 

JAN 

7 

MAR 

30 

DEC 

26 

DEC 

26 

UIHUE 

JAN 

S 

OCT 

10 

OCT 

27 

NOV 

10 

NOV 

U 

NOV 

IS 

BEC 

27 

IBIHO 

lOISE 

lEWlSTON 

■JUN 

9 

?OC»TELLa 

ILLINOIS 

C11«0  U 

JAN 

2? 

MAY 

16 

JUN 

13 

JUN 

1* 

JUN 

2« 

JUL 

2« 

SEP 

4 

OCT 

11 

CHICAGO 

0  HARE 

JJN 

4 

JUN 

29 

JUN 

19 

JUN 

29 

SEP 

S 

OCT 

10 

,     CHICAGO 

MIO"«Y 

APR 

IT 

HAY 

IT 

JUN 

iO 

JUL 

IT 

JUL 

30 

AUG 

U 

"OlINE 

APR 

« 

JUN 

29 

JUN 

26 

JUN 

29 

JUL 

6 

JUL 

9 

JUL 

1> 

JUL 

16 

JUL 

26 

JUL 

26 

SEP 

6 

SEP 

22 

Maximum  precipitation  in  inchaa 
(S  to  180  minutsa) 


•  29 
.16 
.19 
.2* 
.)• 
.19 
.22 
.22 


.30 
.30 
.20 
.29 


10       IS       20       30      4S       80       80      100     120     ISO     180 


.37 

.30 

.51 

.»l 

.6J> 

.33 

.2'. 

.29 


.26 

.30 

.'2 
.32 
.39 


.12 
.19 

.37 
.31 
.»] 

.61 
.67 
.2« 
.71 
.92 
.37 
.90 


.90 


.6'* 
1.00 
.36 
.'7 
1.01 
.61 
.'■2 


.60 
.96 
.93 

.to 

.99 
.<.7 

1.09 


.77 
1.2'' 
.91 
.91 
l.l« 
.60 
.93 


.63 
.37 
.62 
.62 
.39 

.<>e 

.*9 


,'.6 
.92 

,«6 

.60 

1.16 


.37 
.*9 
.64 
l.*2 
.»7 
.99 


.6; 

,<•<' 

.92 

.9<> 

.81 
1.20 
.37 
,BB 
.76 
.•6 
.66 


.69 
.'•2 
.66 
.77 
,69 
,67 
,93 
,96 


,♦7 
•  98 
,91 
.62 
1.28 


,99 

,60 
,7* 
1.6* 
.92 
.69 


■  96 

.79 
.*6 
.62 

.78 
.91 
1.80 
.90 
.99 
.89 
.90 
.72 


1.00 
.99 
.9* 
.40 
.6<. 
.A9 


.90 
l.*l 
.69 
.92 
1.26 
.96 
.66 


.89 
,62 
.39 

1.19 
.92 

.61 


,62 
1.31 


.96 
.7* 
.79 
1.90 
.60 
.19 


.69 
.89 

.A7 
.66 
.92 
.'2 

2.49 
.96 

1.02 
.96 
.92 
.73 


1.19 
.99 

.9* 


.94 

1.71 

.67 

.93 

1.98 

1.18 

.79 


.70 
.40 
.48 

1 
.92 

1.00 


.97 


.49 
.60 
.68 
.62 
1.32 


.98 
.68 

.89 

2.08 

.62 

.92 


1.07 
.47 
.64 

1.09 
.97 

2.90 
.60 

1.09 
.96 
.92 
.73 


1.26 
.59 

,94 
.40 
.77 
.91 
1.34 


l.OS 

1.87 

1.72 

3.41 

1.03 

1.17 

.73 

.81 

.99 

.91 

1.08 

1.62 

l.Ol 

1.10 

.39 

1.33 

1.52 

1.09 

1.27 

.75 

.49 

.92 

1.34 

.70 

.76 


1.09 
1.86 
1.01 

.57 
1.61 
1.30 

.93 


.90 
.97 
.40 
.50 

1.90 
.9) 

1.36 


.49 
.60 
.7} 
.62 
1.32 


.83 

1.11 
.46 
.8} 

1.17 
.99 

3.50 
.6} 

1.09 
.98 
.52 
.7* 


1.27 
.59 


.91 

1.77 


1.06 
2.08 
2.02 
3,73 
1.26 
1.22 
,86 
,86 
1.06 
1.09 
1.18 
1 

1.19 

1.18 

.39 

1.49 

1.64 

1.19 

1.33 

.77 

.93 

.95 

1.49 

.94 

.87 


1.11 

1.9 

1.1 

.5 

1.6 
1.4 
1.00 


.80 

.69 

1.18 

.39 


.90 
.94 
.46 
.94 

2.28 
.93 

1.66 


i.04 


.49 
.60 
.76 
.62 
1.32 


1.20 

.87 

2.92 


.67 

1.13 

.92 

.86 

1.19 

1.02 

3.94 

.70 

1.09 

.98 

.92 

.73 


1.27 
.99 

.96 
.40 
.86 
.91 
1.64 


1.18 
2 

1.23 
.66 
1.61 
1.77 
1.06 


.90 
.99 
.48 
.94 

2.94 
.53 

1.69 


1.23 
.47 

1.04 
.86 
.94 
.69 

1.32 

1.07 


.49 
.60 
.76 
.97 
1.32 


.66 
1.32 

.87 
2.97 

.62 

.92 


.90 

1.14 

.96 

.86 

1.43 

1.03 

3.94 

.77 

1.09 

.98 

.92 

.73 


1.26 
2.12 

1.97 
.68 
1.61 
1.97 
1.16 


1.29 

.78 


.90 

1.00 
.48 

2. 
.93 

2.01 


1.37 
.47 

1.04 
.88 
.94 
.69 

I. 

1. 


.76 
1,03 
1,32 


,66 
1.38 

.87 
2.69 

.6? 

.92 


,98 
1.14 

.99 

.86 
1.49 
1 
3.94 

.86 
1.09 

.98 

.9 

.79 


1.27 
.60 
.86 
.40 
.88 
.94 

1.96 


1.33 
2.46 
2.96 


1.83 
1.41 
1.23 
1.28 
1.31 
1.75 
1.36 
2.96 
1.61 
2.14 

.96 
1.67 
2.91 
1.95 
1.59 
1.17 

.96 
1.43 
1.79 
1.22 
1.20 


1.26 
2.22 
1.65 
.66 
1.61 
2.21 
1.21 


.82 

.66 

1.36 

.76 


.94 
1.00 

.46 

.95 
3.36 

.94 
2.25 


1,26>1.26 


1,97 
.47 

1.0* 
.86 

.94 
.69 

1.40 

i.ie 


.49 
.60 
.76 
1.04 
1.32 
M 


.66 
1.36 

.87 
2.89 

.62 

.92 


1.01 

1.1* 

.60 

.86 

1.56 

l.O* 

3.9* 

.91 

1. 09 

.96 

.99 

.7* 


PEa»iA 

tPR 
JON 
JUN 
JUL 
JUL 
JUL 
iUG 
SEP 
SEP 

:cT 

^CT 

RHC«FnRT 
APR 


SPRINGFIELO 

JUL  9 

JUL  6 

JUL  7 

AUG  9 

SEP  3 

1CT  10 


IM"IANA 

EVANSVILLE 
APR  17 
tAY 
MAY 
MAY 
JUN 
JU'I 
JUN 
JUN 
JUL 
JUL 
SEP 
OCT 


Station  and  data 


JUN 
JUN 
JUL 
JUL 
AUG 
SEP 


:0»T  WAYNE 

MAY  31 

JUN  1 

JUN  6 

JUN  12 

OCT  10 

■"CT  12 


INDIANAPOLIS 

JUL  11 

JUL  20 

JUL  20 

JUL  24 

AUG  9 

AUG  9 

SEP  17 

1CT  11 


SnuTH  beno 

9 

17 

31 

1 


JUN 
JUN 
JUL 
JUL 
JUL 


lu-iA 

3ES  MOINES 
JUN  11 
JUN 
JUN 
JUN 
JUN 
JUL 
AUG 
SEP 


jiiB'iauE 

JUN  11 

JUN  25 

JUN  26 

JUL  16 


ilQUX  CITY 
MAY    26 

JUN 
JUN 
JUN 
JUL 
JUL 
AUG 
AUG 
AUG 
SEP 


4TFRLQD 
"AY 
JUN 
JUN 
JUL 


JUL 
JUL 


Maximum  pradpltatlon  In  tnchaa 
(5  to  180  minutM) 


S        10       IS       20       30      4S       SO       80      100     120     150      180 


.57 
.40 
,69 
,91 
1,00 
.60 
.91 
.36 


.63 
.39 


.37 

.3e 

.5« 
.69 
.66 
.55 

1.13 
.36 
.36 
.44 
.60 


.43 
.72 

.41 


1.19 
.46 
.61 


.63 

.43 
85|    1,14 


.46 
.66 
.98 


.32 

,64 
1.07 
.38 
,76 
.85 
.72 
.41 


1.05 
.62 


.47 
.63 
.45 


.44 
.36 

.60 
.70 
.85 
.85 
.82 
1.03 
.42 
.65 


.46 

,70 

,40 

.61 

1.16 


,37 
.39 
,9< 


,58 
1.22 


,43 
,95 

,46 
.62 

.46 
1.80 
.48 
.61 
.97 


49 
69 

08    1, 

42 

56 


.73 
.48 
.76 
.30 
.74 


,49 
,36 
,86 
.79 


1.42 
,90 


•  78 
1.36 


.9' 

.71 
.8( 
.61 
1.2t 
.41 
.4< 

.7-; 


.7( 
,7 
,7 


9: 

7! 
2^ 
4i 
.6! 
.67 
1.1 
.41 
l.Ot 
1.21 
.8; 
.41 


.6! 

.35 
.9 
.71 
,9 
l.i; 


.99 
.6 

.77 
.69 
1.1 
.7« 
.62 
.46 


.48 

.66 

.69 

.3 

.6! 

.et 

.4« 
1.0* 


.79 
.9 

.8 

.30 


.40 
1.19 

.81 
1.06 

.99 

.94 
1.64 

.96 


.46 
1.07 

.44 


.4( 

.41 


.7; 

1.3< 
.4! 


.76 
.79 
.77 
.7 

.4e 

1.36 


.45 

.70 

.72 

1.18 

.41 

1.33 

1.55 

1.32 

,42 


.65 

.40 

.5 

.77 
1.0 
1.34 


.59 
.65 

.89 

.89 

1.12 

.9C 


.59 

.67 
.65 
.31 


1.0 
.71 
.94 
.87 
.60 
.88 


1.50 
.89 

1.10 
.99 
.95 

2.01 
.73 


.51 

.46 
1.11 


.89 
1.82 


i.n 


(     2,06    2,0t 


.61 
1.2 


.52 


.8! 
.81 

l.lf 
.'1 

1.41 

2.07 

1.65 

,43 


.77 
1.1 

1.4 


.98 

,9 
1.1 
1.0 

.74 

.9 


.70 
.66 
.65 
.31 
.8 

1.1 
,4 

1.1 


,88 

,»7 

1.05 

.47 
.46 

1.70 
.98 

1.15 

1.00 
.96 

2.03 
.92 
.75 


1.05 
.91 
.46 

1.1 
.49 
.8 

1.91 


.93 

.42 

1.21 

l.OS 
.90 
.72 

1.92 
.45 
.44 
.91 

1.26 


.49 

1.17 

.62 


.92 

.64 
1.36 

,47 
.92 

.as 

1.18 
.42 

1.44 

2 

1.71 
,43 


,77 
1.19 
1.94 


.99 
.92 
1.13 
1.08 
.77 
.54 


.75 
.68 
.65 
.31 
.86 

1.33 
.46 

1.16 


.80 
.98 
.94 


.67 

.91 

.98 

1.16 


.47 

.94 
1.74 
1.11 
1.18 
1.00 

.98 
2.03 
1.04 

.79 


1.16 
.52 
.46 

1.27 
.50 
.69 

1.92 


.5; 

.4; 

i.2e 
1.2: 

.9C 

.7i 

1.6C 


.9t 

1.21 


.78 
.8 


.5! 

.6* 

1.5* 

,47 

.9! 

.95 

1.1 

.43 
1.46 
2.21 

1.81 
.43 


.77 
1.1 
1.63 


.59 
1.09 
l.OC 

,9 
1,1 
1.1 

.6 

.98 


1.04 
.83 
.98 
.96 
.60 
.8 
.34 


.9' 

.4; 

1.3J 

1.2 
.9( 
.7: 

1.7; 
.41 
.41 

1.1; 

1.21 


1.4: 

1 
,6< 
.6! 

2.0« 
.67 
.61 

1.3( 


.SI 

1.4C 


.52 

.6< 
1.5' 

.41 
1.01 

.9» 
l.lfl 

.45 

1.6'; 

2.51 

1.9C 
.43 


1.19| 
1 


.87 
1.23 

l.OC 

.9Z 

1.1« 

1.11 

.90 

.67 


.79 
.68 
.69 
.43 
.86 

1.39 
.87 

1.29 


1.0* 
.90 
.98 
.96 
.60 
.68 
.46 


82       .82 


.67  .67 

.91 

1.13  1.15 

1.18  1,18 


.47 

.6* 
1.75 
1.11 
1. 18 
1.02 

.9B 
2 
1.14|   1 

.75 


1.34 
.52 

.46 

1.32 

.90 

.89 

1.92 


1.34 
.92 

.46 

1.32 

.90 

.89 

1.92 


CLOCK  MALFUNCTION 
NO  RECORD 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Station  &nd  date 


nATfRLOO 
OCT 


C-'.-.CO'DiA 

"AV 

<< 

'4V 

?l 

•14Y 

J9 

JON 

26 

JUL 

4 

JUL 

23 

JUL 

2<> 

<UG 

20 

5£P 

u 

J'laf-E  CI 

TY 

MAY 

29 

!UG 

2". 

0ij'>LiNn 

"AY 

IS 

JUM 

7 

JUL 

t> 

TIPfKA 

tpa 

<i 

iPB 

t* 

APS 

16 

tPB 

26 

"AY 

7 

"AY 

21 

JO" 

U 

JllN 

21 

JUN 

22 

JU^^ 

26 

JUL 

19 

^cP 

5 

HCITA 

4PP 

16 

API< 

26 

••■AY 

7 

JU^ 

21 

JUN 

23 

JUM 

25 

JUL 

19 

JUL 

2* 

'EP 

13 

SEP 

U 

StP 

15 

VEMUC 

Y 

C'-'VINOTDS 

JUN 

12 

JUN 

23 

JUM 

25 

»UG 

9 

SEP 

2 

L'^XI.nGTOn 

■'AY 

19 

JU*1 

13 

JUM 

14 

JUL 

6 

JUL 

6 

JUL 

U 

AUG 

9 

AUG 

15 

AUG 

16 

^•CT 

20 

LIJISVILLE 

JU'i 

22 

JUL 

1 

JUL 

9 

AUG 

19 

SEP 

3 

'XT 

20 

LuJISlA 

44 

ALEKANgP 

lA 

FEB 

27 

NOV 

16 

OEC 

6 

"EC 

29 

9AT"N  RI'JGE 

"AR 

6 

"AR 

17 

APR 

10 

APR 

12 

APR 

U 

APO 

27 

«4Y 

5 

JUL 

10 

JUL 

17 

JUL 

23 

SuG 

11 

AUG 

22 

SEP 

5 

SEP 

7 

SEP 

le 

-CT 

6 

'-'CT 

7 

■■EC 

21 

Maximum  precipitation  in  inchee 
(5  to  180  minutes) 


.17 

.39 

.27 

.20 

.53 

.35 

.09 

.37 

H 

.2! 

.26 


.21 
.13 
■  2S 
.34 


10       15       20       30       45       60       80      100     120     ISO     180 


>1.P5 
35 

32 
60 
32 


.13 

.66 

M 

.49 

.33 

.60 

.49 

.71 

.32 

.20 

.50 

.42 


■  33 

1.01 

.59 


.38 
.79 
.52 
,49 

1.09 
.72 
.27 

1.00 

.54 
.31 

.75 
.50 
,90 
.39 
.28 
.78 
.43 


.43 
.45 
.47 
.43 
.42 
.79 
1.07 
.47 
.54 


1.02 
.38 
.67 
.59 
.56 
.47 
.31 


.50 
.40 
.52 
.93 
.64 
.44 
.61 
.72 
.50 


1.13 

.40 


l.U 
.69 
.66 


.87 
.64 


1.25 

.80 


H 

.64 
.31 
.82 
.50 
1. 00 
.41 
.33 
.98 
.45 


.58 
.54 
.43 
.45 
.63 
1.15 
.64 
,80 


1.18 
.39 


.41 
.59 
1.21 
,84 
.47 
,70 
,67 


1.15 
.41 
.53 

1.05 
.50 


.47 
1.28 


.55 

I.IO 
.89 


.32 
.84 
.51 

l.U 
.45 
.53 

1.15 
.46 


.50 
.43 
.73 
.56 

.5u 
.85 

1.17 
.H 

l.no 


.56 
.76 
.91 
.82 
1.35 


.63 

.47 

.67 

1.35 

,84 
.57 
,«8 
1  .01 
.54 
.49 
.76 


1.15 
.41 


.48 

1.46 

.91 

.66 


.85 
.53 

1.12 
.45 
.65 

I. SO 


.69 
.74 
.56 
.52 
.66 

1.19 
.67 

1.13 


.68 
.68 
.91 

.88 

1.38 

.43 

1.66 

.60 

.64 

.52 

.54 

1.08 


.68 
.52 
.71 
1.35 
.92 
.60 
.99 


1.15 
.41 
.58 

1.13 
.56 


.73 

1.27 

.92 

1.27 
2.63 
1.01 
.75 
2.65 

H 

.90 
.44 
.65 
.53 

1.13 
.45 
.75 

1.75 
•  48 


.76 

.96 

.74 

.56 

.54 

1.22 

1.24 

.69 

1.15 


.96 

1.06 


.56 
1.02 

.91 

.94 
1.44 

.44 
1.96 

.92 


.60 

.56 

1.17 


.73 

.54 

.76 

1.35 

1. 00 

.60 

1.34 

l.U 

■  61 

.76 

.91 


1.15 
.41 
.58 

1.14 


.56 


1.63 

1.06 
.70 


.77 
1.26 

.92 
1.34 
3.11 
1.08 

.32 
2.75 

.95 
.45 
.85 
.53 

1.14 
.45 
.9u 

2.37 
.50 


.61 

1.04 

.75 

.56 

.65 

1.27 

1.25 

.70 

1.16 


1.10 
1.18 


1.09 

.77 

1.05 


.58 
1.24 

.91 

,98 
1.45 

.44 
2.36 


.60 

.57 

1.17 


.80 

1.35 

1.05 

.60 

1.41 

1.22 

.61 

.75 

.91 


1.15 
.41 


1.17 
.56 


,48 
1.13 
.61 
.79 
.56 
.70 
.62 


1 

1.13 
.75 


.63 

1.28 

.92 

1.42 
3.45 
1.15 
.38 
2.62 

.99 
.45 
.65 
.53 

1.14 
.45 
.90 

2.90 
.51 


.63 

1.10 

.75 

.56 

.57 

1.32 

1.26 

.70 

1.16 


1.13 
1.24 


1.26 

.86 

1.06 


.56 

1.26 

.91 

1.12 

1.45 

.44 

2.62 

.94 

.64 

.60 

.57 

1.18 


.77 

.86 

1.35 

1,05 

.60 

1.50 

1.26 

.61 

.76 

.91 


1.15 
.41 
.58 

1.17 
.56 


1.13 
.75 
.56 
.59 

1.36 

1.26 
.70 

1.16 


1.17 
1.29 


1.30 

.94 

1.06 


.56 

1.32 

1.21 

1.36 

1.45 

.44 

2.69 

.94 

.64 

.62 

.60 

1.18 


.97 
.95 

1.35 

1.07 
.60 

1 

1.42 
.61 
.62 

1.29 


.58 

1.17 

.56 


.86 
.53 

1.21 
.61 
.79 
.56 
.70 
.62 
.44 
.56 


.52 

1.73 

1.14 

.79 


.92 

1.29 

.92 

1.50 

3.55 

1,20 

.94 

2.85 

1.02 

1  .04 

.45 

.85 

.53 

1.14 

.45 

.93 

3.15 

_.5l 


.67 

1.27 

.61 


.56 

1.79 

1.16 

.61 


1.00 
1.29 
.92 
1.54 
3.67 
1.23 
.98 
2. 

1.02 

1.06 

.45 

.85 

.53 

1.14 

.45 

.99 

3.33 

.52 


.69 

1.15 

.76 

.56 

.65 

1.36 

1.26 

.72 

1.1« 


1.21 
1.52 


1.32 

1.00 
1.06 


.58 

1.36 

1.25 

1.51 

1.47 

.44 

2.70 

.94 

.64 

.73 

.70 

1.18 


.84 
1.02 

.97 
1.35 
1.07 

.60 
1.90 
1.42 

.61 

.93 
1.29 


1.72 
.41 
.58 

1.17 
.56 


.86 
.61 
1.28 
1.12 
.79 
.56 
.76 
.62 


.60 
1.87 
1.19 

.85 


1.12 

1.29 

.95 

.61 

3.70 

1.23 

.98 

3.01 

1.02 

1.13 

.43 

.89 

.S3 

1.1« 

.49 

1.06 

3.34 

.52 


C  RECORD   ENDED    MARCH    30 

S  RECORD   BEGAN   DECEMBER 

T  CLOCK   MALFUNCTION 

M  NO   RECORD 


TEAJ 

1969 

Maximum  precipitation  in  inchaa 

(5  to  180  minutea) 

Station  and  date 

s 

10 

15 

20 

30 

45 

60 

80 

100 

120 

ISO 

180 

LC!)ISIi)NS 

njTMVILLE 

'EB    14 

.23 

.33 

.39 

.43 

.98 

.71 

.81 

.87 

.94 

1.02 

1.08 

FEB    22 

.37 

.40 

.41 

.43 

.48 

•  54 

.63 

.66 

.69 

.76 

.76 

lAR     6 

.29 

.35 

.52 

.59 

.60 

.66 

.67 

.67 

.69 

.69 

•  74 

APR    13 

.30 

.50 

,68 

.95 

•  1.30 

l!72|.2.28 

2.94 

3.02 

•  3.19 

3.29|>3,63 

"AY     5 

.22 

.43 

.54 

.71 

.91 

1.08  1.19 

1.2c 

1.27 

1.36 

1,40  1,41 

"AY     8 

.24 

.38 

.45 

.54 

.75 

.98  1.31 

1.4C 

1.94 

1.94 

l.94|  1,94 

^-AY    13 

.19 

.34 

.36 

.37 

.39 

.92   .62 

.69 

.79 

.76 

.90 

.97 

JUN    U 

.26 

.52 

,66 

.70 

.77 

.73   ,78 

.76 

.78 

.76 

.78 

.76 

JUL    11 

.25 

.33 

,35 

.39 

.93 

.59 

.55 

.55 

.95 

.96 

.97 

JUL    17 

.18 

.35 

.50 

.57 

.65 

.63 

.86 

.93 

1.01 

l.U 

1.16 

JUL    18 

.30 

.47 

.65 

.76 

.85 

1. 01 

1.12 

1.35 

1.41 

1.6! 

1.87 

JUL    24 

.23 

.37 

.40 

.44 

.61 

.65 

.96 

.66 

.66 

.86 

.86 

LA<F  CHARLES 

"AB     6 

.22 

.26 

.46 

.52 

.69 

•  93 

1.07 

1.30 

1.94 

1.49 

1.47 

APR     5 

.90 

.63 

,69 

1.00 

1.27 

1,4' 

1.70 

2.17 

2.50 

2.93 

2.54 

3.03 

APR    12 

,45 

.64 

.69 

1.08 

1.33 

1.65 

2.00 

2.49 

2.48 

2.92 

2,93 

2.94 

APR    27 

.20 

.32 

.40 

.50 

.36 

.68 

1.07 

U21 

1.34 

1.49 

1.56 

"AY     3 

.26 

.42 

.60 

.69 

■  79 

.83 

.84 

,86 

.86 

.86 

.86 

■■AY     5 

.24 

.39 

.54 

.68 

1.00 

r.Ai 

1.65 

1.6S 

1.67 

1.81 

1.91 

1.99 

HAY    16 

.90 

.40 

.45 

.35 

.65 

.62 

.86 

,90 

.9C 

.90 

.90 

JUL     2 

■  17 

.29 

.35 

.41 

.49 

.45 

.4! 

,45 

.49 

.49 

.49 

JUL     5 

.28 

.43 

.46 

.56 

.62 

.67 

.et 

,90 

.9C 

.90 

.90 

JUL     6 

.30 

.39 

.40 

.40 

.92 

.65 

.67 

.67 

.97 

.98 

.99 

JUL    19 

,48 

.85 

1.09 

1.40 

1.90 

2.4C 

3.00 

3.3C 

3.40 

3.4C 

9.43 

3.44 

JUL    20 

.26 

.40 

.45 

.50 

.62 

.78 

.83 

.88 

1.06 

1.40 

1.96 

iUG     8 

.45 

.76 

.61 

.96 

1.36 

l!46 

1.47 

1.41 

1.47 

1.41 

1.47 

1.47 

SEP     I 

.3! 

.70 

.76 

I. 00 

1.27 

1.3C 

1.31 

1.32 

1.32 

1.32 

1.32 

1.32 

SEP     4 

,49 

.65 

.75 

1.00 

1.04 

1.04 

1.04 

1.04 

1.04 

1.04 

1.04 

1.04 

-ICT     6 

.30 

.45 

.50 

.53 

.55 

.58 

.6C 

.64 

.81 

.97 

.97 

1CT    13 

.30 

.40 

.41 

.41 

.70 

1.13 

l.U 

1.16 

i.n 

1.17 

l.li 

'ICT    20 

.34 

.50 

.54 

.57 

,63 

.72 

.77 

.61 

.81 

.87 

.87 

NOV    1"8 

.27 

.35 

.42 

.44 

.49 

.58 

.61 

.63 

.62 

.63 

.69 

'IE*.  ORLEANS 

FEB     3 

.23 

.38 

.39 

.52 

.65 

.56 

.57 

.59 

.63 

•  64 

.66 

FEB     6 

.19 

.35 

.46 

.60 

.78 

.82 

.84 

.84 

.84 

•  84 

.69 

FEB    22 

.22 

.37 

.37 

,41 

.46 

.50 

.5C 

.50 

.9C 

.9n 

.90 

APR    10 

.28 

.52 

.57 

.58 

.58 

.58 

.56 

.58 

.96 

•  60 

.71 

■"AY     8 

.23 

.42 

.61 

.78 

.86 

i.ie 

1.31 

1.42 

1.44 

1.44 

1^44 

1.44 

JUN    12 

.29 

.35 

.50 

.66 

1.00 

1.2S 

1.38 

1.3? 

1,39 

1.35 

1.43 

1.44 

JUL     4 

.20 

.35 

.36 

.43 

•  55 

.58 

.56 

.58 

.62 

.73 

.73 

JUL    10 

.60 

.90 

l.U 

1.37 

1.69 

U7C 

1.70 

1.7C 

1.71 

1.71 

1.71 

1.71 
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M 

M 

M 

H 

M 

M 

H 

M 

M 

M 
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.6C 
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.25 

.36 
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.93 
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l.OC 
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.99 
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EXCESSIVE  SHORT  DURATION  RAINFALL 
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.46 
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.58 
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,16 
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1.22 
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1,35 
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1.35 
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.91 

.91 

.91 

.91 
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.91 
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.41 

.56 

.74 

.79 
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.93 

.93 
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.49 
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.68 

.70 

.76 
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.82 
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.53 
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.75 

.79 

.79 
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.69 
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.69 

.69 
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.69 
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.30 

.31 
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.32 

.32 
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1,67 
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■  35 
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.75 
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.40 

.47 
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.79 
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JUN     1 

.26 

.31 

.32 

.33 

.40 

.41 

.44 

.44 

.44 

.44 

.50 

.73 

JUL     * 

.3e 

.94 

•  71 

.86 

1.04 

1.42 

1.62 

1.65 

1,73 

1.76 

1.82 

1.85 

JUL    12 

.20 

.31 

•  33 

.34 

.35 

.38 

.38 

.38 

.38 

.38 

.38 

.38 

JUL    IT 

.l> 

.33 

•  36 

.44 

•  62 

.T8 

.82 

.82 

.82 

.82 

.82 

.82 

FLINT 

JUN    12 

.26 

.30 

.30 

.31 

•  32 

.34 

.35 

.36 

.48 

.46 

.4I< 

.48 

JUL     * 

.34 

.93 

.56 

.61 

•  67 
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.87 

.90 

.92 

.92 

.92 

.96 

JUL     * 

.32 

.44 

.46 

.50 

.74 

.87 

1.06 

1.10 

l.io 

1.10 

1.10 

1.10 

JUL    IT 

.44 

.66 

.76 

.97 

,88 

.92 

.94 

.99 

1.00 

1.00 

UOO 

1.00 

SKAND  RAPIDS 

APK    IT 

.20 

.32 

.37 

.40 

.46 

.93 

,63 

.72 

.79 

.81 

•  82 

.82 

JUN    12 

.40 

.90 

.50 

.58 

•  62 

.62 

.62 

.62 

.62 

.62 

.62 

.62 

JUN    25 

.26 

.33 

.39 

.41 

.41 

.41 

,41 

.41 

.»1 

.41 

.41 

.41 

JUN    29 

.21 

.40 

.46 

.96 

.62 

.84 

1.10 

1.16 

1.26 

1.33 

1.40 

1.42 

JUL    IT 
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.32 

,36 

.38 

.40 

.41 

.52 

.56 

.58 

.58 

.58 

.58 

JUL    25 

.26 

.26 

.26 

.26 

■  33 

.33 

.33 

.33 

.36 

.36 

.40 

.40 
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JUN   le 

.30 

.36 

.42 

.43 

■  45 

.45 

.49 

.45 

.45 

.60 
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.T9 
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.40 

.43 

■  45 

.49 
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.53 

,53 

.53 

.53 
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JUL    27 

.3T 
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«  .77 

.67 
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1.17 
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1.29 

1.31 
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1.39 
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.46 
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.83 
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1.45 
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l^09 

1.30 

1^47 
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.40 
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.90 
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.99 

•  99 
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.2T 

.34 

•  39 
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.59 

.57 

.59 
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.29 

.47 
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.62 
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.69 

.69 

.69 

.69 

.69 
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.39 
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.78 
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.T9 

.89 
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.31 
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.31 
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.41 

.43 

■  47 
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.99 
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.21 

.21 
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.49 
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.71 

.73 

.73 

.73 

.73 
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.29 
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.6( 
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.69 

.69 

.69 
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.44 
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1.02 
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1.77 

1.77 

1.77 

1.77 

1.92 
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.34 

.47 
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.93 
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1.00 

1.00 

1.00 
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.64 
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1.60 
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2.37 
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.91 
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.96 

.96 

.96 
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.2! 

.9t 
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1,00 

1.00 

1,00 

l.Ool  1,15 

1.15 

'.UO    21 

.40 

.50 

.57 

,77 

•  90 

l.OO 

1.04 

1. 14 

1,04 

1.C4 

1.04 

1.04 

it'           1 

.26 

.29 

.29 

,29 

.29 

.29 

.29 

,29 

,29 

.29 

.29 

.29 

SEP    19 

.40 

.75 

,85 

1.00 

1.17 

1.30 

1.42 

1.60 

1.79 

1.79 

1.9ll»2.03 

HEC     6 

.21 

.35 

,39 

.45 

.52 

.63 

.79 

.'} 

1,06 

1.18 

1.23 

1.29 

"I'SHu'I 

;nL  i«Bi« 

■ 

'AY    30 

.29 

.56 

.57 

.61 

•  63 

.65 

.69 

.65 

.69 

.65 

.65 

.65 

-AY    31 

.19 

.24 

.28 

.36 

.55 

.74 

.80 

.86 

.93 

1.04 

1.12 

1.16 

JUN     8 

.2T 

.45 

.47 

.60 

•  74 

.90 

.99 

1.11 

1.03 

1.03 

1.03 

1.03 

JU'l    22 

.26 

.38 

.4^ 

,48 

.49 

.56 

.60 
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.66 

.47 

.73 

.74 

JUN    23 

.20 

,36 

.41 

.57 

.65 

.67 

.73 

.76 

.90 

.83 

.86 

.92 
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.24 

.33 

.40 

,44 

.65 

.73 

.89 

.87 

.87 

.87 
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.92 
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.18 

.34 

.39 

,55 

.69 

,66 

.70 

.72 

.74 

.75 

.77 
1.13 

.77 
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.21 

.41 

.62 

.82 

1.01 

1.15 

1.05 

1.16 

1.08 

1.12 

1.15 

AUG    15 

.16 

.32 

.42 

,48 

.99 

.96 

.58 

.61 

.62 

.62 

.63 

.74 
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.18 

.36 

.45 

.54 

.59 

.5i 

.58 

.68 

,79 

.88 

.38 

.88 

SEP    15 

.27 

.34 

.38 

.40 

.48 

.57 

.61 

,67 

,69 

.86 

.91 

.94 

1CT    10 

.19 

.38 

.41 

.49 

.69 

.69 

.80 

,n 

.84 

.84 

.84 

.86 

UN'AS  CITY 

JPR     4 

.30 

.46 

•  49 

.50 

.60 

.66 

.72 

,77 

,90 

.80 

•  80 

.80 

-AY    21 

.29 

.34 

•  41 

.57 

,64 

,65 

.66 

,80 

,90 

.92 

.92 

.93 

"AY    21 

.26 

.34 

•  38 

.44 

.50 

,94 

.59 

,66 

,74 

.79 

.83 

.94 

JUN    12 

.19 

.25 

.40 

.43 

.56 

.6! 

.69 

.73 

,81 

.85 

.89 

.91 

JUN    21 

.18 

.35 

.42 

.45 

.66 

.": 

.94 

.99 

.96 

.97 

.98 

.96 

JUN    26 

.20 

.40 

■  60 

.64 

,80 

,97 

1.27 

1.54 

1,64 

1,72 

2.07 

2.18 

JUN    28 

.20 

.34 

■  50 

.58 

•  59 

.6C 

.64 

.96 

1.12 

1.16 

1.16 

1.16 

JUL     2 

.26 

.42 

■  54 

.68 

•  94 

1.0< 

1.37 

1.47 

1.47 

1.47 

1.47 

1.47 

JUL     7 

.28 

.44 

.62 

.87 

l.OO 

i.n 

1.22 

1,22 

1.23 

1.24 

1.24 

1.24 

lUL     7 

.49 

,85 

.95 

1.17 

1.45 

1.6: 

1.64 

\,'>5 

1.65 

1.65 

1.65 

1.69 

JUL     9 

.50 

■  95 

l.HO 

1,80 

2.00 

2.1C 

2.16 

2,16 

2.14 

2,16 

2,20 

2,20 

.'UL    19 

.30 

.44 

.56 

,78 

.83 

.91 

I. 00 

1.13 

1,04 

1.23 

1.3« 

1,32 

JUL    24 

.19 

.21 

.34 

,42 

.62 

.7< 

.76 

.82 

,84 

.86 

.8^ 

,86 

JUL    26 

.33 

.60 

.73 

,80 

.84 

.8t 

.86 

.''6 

,86 

.86 

.86 

,86 

AUG    15 

.29 

.50 

.75 

,91 

1.37 

l.'l 

2.30 

2.91 

3,76 

4.2! 

4.76 

9,16 

SEP     7 

.41 

•  94 

■  61 

.62 

.63 

,7; 

.76 

.76 

,76 

.7t 

.76 

,76 

>T  LOUIS 

IPR    lb 

.29 

.43 

.45 

.48 

.53 

.5t 

.56 

.56 

.56 

.56 

.56 

.61 

'AY    21 

.36 

.45 

.93 

.79 

.91 

,9: 

1.00 

1.10 

1.22 

1.27 

1.29 

1.29 

JUN     1 

.27 

.50 

.63 

.69 

.79 

.»■; 

1.14 

l.lT 

1.17 

i.2q 

1.21 

1.21 

JUN    28 

.30 

.56 

.76 

1.06 

1.50 

1.7t 

1.94 

2.16 

2.08 

2.10 

2.ir 
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2.10 
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.28 

.56 

.84 

1.12 

1.28 

1.2S 

1.29 
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1.29 

1.29 

1.33 

1.29 
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.25 

.48 

.60 

.72 

.84 

1.0- 

1.13 

1.22 

1,23 

1.36 

1.38 

PCT    12 

.24 

.34 

.40 

.42 

.52 

.61 

.64 

.73 

,82 

.81 

.90 

.92 

SPRINGFIELD 

APR    16 

•  48 

.86 

1,00 

1.08 

1.31 

1.3! 

1.39 

1.39 

1,35 

1.35 

1.39 

1.35 

"AY    IT 

•  29 

.39 

•  40 

.41 

.42 

•  4i 

.42 

.42 

.42 

.43 

.41 

.30 

JUN    21 

.30 

.53 

.64 

.80 

•  63 

.9( 

.95 

.91 

.98 

.9i 

.9> 

.96 

JUN    23 

.25 

.45 

.60 

.74 

•  76 

.7f 

,80 

.86 

.92 

.9- 

.96 

.98 

JUL     2 

.28 

.34 

.34 

.40 

•  41 

.4i 

,42 

.42 

.42 

.42 

.42 

.42 

«UG    21 

.38 

.60 

.64 

1.04 

1^30 

1.9; 

1.61 

1.64 

1,69 

1.7- 

1.83 

1.88 

SEP     3 

.2' 

.48 

.50 

.53 

•  5* 

.9* 

.54 

.54 

,54 

.54 

.94 

.94 

SEP    15 

.29 

.44 

.52 

.58 

•  66 

.71 

.81 

.8J 

,86 

.9i 

.93 

.94 

MDITAfiA 

ilLLINCS 

JUN     6 

.21 

.35 

•  47 

.55 

•  61 

.61 

.61 

.61 

.61 

.»1 

.61 

.61 

JUL    18 

.28 

•  55 

•  82 

.90 

•  96 

.9( 

.96 

.96 

.96 

.96 

.1' 

.96 

BLASGOW 

NONE 

GREAT  FALLS 

NONE 

lAV'E 

JUL     2 

.22 

.40 

.52 

.60 

•  65 

.4! 
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.69 
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.69 

.69 
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1.95 
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.69 
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,77 
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.71 
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,71 

.76 

.7( 

.7! 

.78 
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.37 

.42 
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.9! 
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1.01 
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.3! 

.5: 
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.83 
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1.13 
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.9J 
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1.3; 

1.32 

1.3; 

1.3! 

1.3t 

1.37 

1.42 
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EXCESSIVE  SHORT  DURATION  RAINFALL 
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In  inchM 

(5  to  180  minuto.) 
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100 
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NJHRiSKO 

OMA-'A 

:'4y    5 

.14 

.26 

.32 

.41 

.52 

.70 

.86 

.90 

.91 

.93 

.94 

.94 

■'4Y     16 

.2! 

.42 

.45 

.48 

.50 

.91 

.53 

.53 

.55 

.56 

.59 

.61 

JUL      9 

.27 

.43 

.47 

.49 

.50 

.75 

.61 

.95 

.87 

.90 

.93 

.93 

JUL    17 

.29 

.49 

.59 

.67 

.85 

1.05 

1.20 

1.94 

2.01 

2.17 

2.19 

2.21 

fUG    20 

.50 

.87 

1,06 

1.09 

1.13 

1.34 

1.34 

1.39 

1.52 

1.59 

1.64 

1.74 

JUG    ^l 

.36 

.56 

.63 

.76 

1.08 

1.27 

1.49 

1.91 

2.01 

2.15 

2.26 

2.31 

SEP    10 

.22 

.29 

.38 

.45 

.46 

.46 

.46 

.46 

.49 

.49 

.53 

.55 

SC3TTS6LuPf 

tone 

VJL?NTINE 

rjfi         2<i 

■  le 

.34 

.38 

.41 

.45 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

r'EVlOi 
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(ONE 

ELY 

MONE 

LSS  veSAS 

<ONE 

RfN" 

(ONE 

rtlN^EMJCCa 
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JUN     6 

.22 

.32 

,36 

.38 

.42 

.49 

.55 

.55 

.56 

.98 

.64 

.69 

JUL    J? 

iU 

.30 

.37 

.42 

,49 

.56 

.60 

.67 

.87 

.93 

■  96 

.96 

SEP     2 

.37 

,73 

,95 

1.13 

1.25 

1.28 

1.30 

1.32 

1.33 

1.33 

U33 

1.33 

NE'-'  JE'SEV 

ATLANTIC  CITY 

JUN    25 

.34 

.39 

.41 

.44 

.47 

.47 

.47 

.47 

.47 

.47 

■  47 

.47 

JUL     3 

,«0 

.70 

,86 

.90 

1.00 

l.Ol 

1.02 

1.02 

1.02 

1.02 

U02 

1.02 

JUL    12 

.50 

.97 

1,09 

1.26 

1.27 

1.28 

1.29 

1.32 

1.32 

1.32 

W32 

1.32 

JUL    21       T 

M 

M 

M 

H 

M 

M 

M 

M 

K 

K 

M 

M 

JUL    23 

.40 

.57 

,60 

.84 

1^18 

1.54 

2.03 

2/24 

2.28 

2.52 

2.70 

2.80 

JUL    29 

.46 

.76 

,84 

.84 

.84   ,96 

.89 

1.00 

1.06 

1.06 

1.09 

1.06 

NEWARK 

APR    19 

.21 

.26 

,37 

.43 

,47   ,49 

.51 

.52 

.52 

.94 

■  57 

.57 

JUN    15 

.30 

.40 

,42 

.48 

■  51 

.54 

.■58 

.63 

.70 

.72 

■  76 

.79 

TRENTON  U 

-■AY     9 

.19 

.31 

,36 

.38 

■  39 

.43 

.47 

.54 

.60 

.69 

■  77 

.62 

^AY    20 

.24 

.38 

,38 

.38 

■  38 

.43 

.54 

.55 

.55 

.55 

.59 

.55 

JUN     14 

.56 

,S8 

l.ll 

1.30 

1^34 

1.34 

1.34 

1.34 

1.49 

1.69 

1.90 

1.96 

JUL    26 

.29 

.38 

,43 

.48 

■  61 

.66 

.68 

.68 

.69 

.66 

.69 

.68 

JUL    27 

.21 

.35 

,51 

.61 

■  82 

.96   .99 

.95 

1.19 

1.20 

1.22 

1.22 

SEP     3 

.2; 

.35 

,44 

.50 

■  59 

.69   .74 

.78 

.83 

.67 

.92 

.98 

SEP     7 

.42 

.58 

,64 

.71 

■  73 

.76 

.66 

.»B 

.89 

.99 

1.04 

1.04 

SEP    17 

.27 

.47 

.73 

.79 

■  91 

.96 

i.Ol 

1.10 

1.11 

1.11 

1.11 

1.11 

NE'i  »1EXICJ 

ALfiOaUERQUE 

JUN    15 

.29 

.49 

■  54 

.54 

■  54 

.94 

■  54 

.54 

.54 

.54 

.54 

.54 

AUG     6 

.40 

.51 

.51 

.52 

■  53 

.53 

■  53 

.53 

.53 

.53 

.53 

.93 

SEP     7 

■  25 

.48 

■  52 

.58 

■  59 

.62 

.64 

.67 

.76 

.76 

.76 

.76 

CLAVTCN 

<AY     6 

.16 

.32 

■  35 

.40 

■  60 

.77 

■  92 

1.00 

1.09 

1.14 

1.25 

1.30 

JUN     7 

.22 

.42 

■  4^ 

.47 

■  47 

.47 

.47 

.47 

.47 

.53 

.53 

.93 

JUN    17 

.29 

.54 

•5! 

.58 

■  59 

.60 

.60 

.60 

,60 

.60 

.60 

.61 

JUL     5 

.15 

.30 

.3* 

.40 

■  50 

.60 

.75 

.77 

■  80 

.84 

.85 

.89 

»UG    22 

.32 

.60 

■  90 

1.05 

U65 

1.95 

"2.00 

2.00 

2.00 

►  2.00 

2.00 

2.00 

AUG    23 

.30 

.52 

,65 

.60 

■  61 

.61 

.61 

.63 

.65 

.65 

■  69 

.65 

SEP    16 

.27 

.32 

,4( 

.44 

■  45 

.46 

.46 

.46 

.49 

.48 

■  48 

.46 

"CT     4 

.28 

.55 

,60 

.61 

■  62 

.63 

■  63 

.63 

.63 

.63 

■  63 

.61 

RHS-'ELL 

SEP    21 

.33 

.38 

,39 

.39 

■  40 

.40 

■  40 

.40 

.40 

.40 

.40 

.40 

■ICT    20 

.28 

.40 

,45 

.52 

168 

.98 

.98 

1.07 

1. 10 

1.20 

1.31 

1.41 

N£i  YORK 

ALS'NY 

MAY    20 

.19 

.30 

.32 

.32 

■  34 

.36 

.36 

.36 

.39 

.40 

■  42 

.42 

JUN     3 

.23 

.34 

.39 

.58 

.73 

.92 

.69 

.93 

.94 

.94 

.99 

1.02 

JUN    13 

,4i 

.77 

1.00 

1.15 

1.15 

1.16 

1.16 

1.16 

1.22 

1.24 

1.24 

1.24 

JUL    12 

.26 

.40 

.49 

.63 

■  70 

.71 

1.07 

1.11 

1.12 

1.13 

1.14 

1.14 

JUL    20 

.14 

.27 

.35 

.42 

■  50 

.65 

.73 

.76 

.60 

.93 

.83 

.85 

JUL    22 

.24 

.43 

.54 

.62 

■  76 

.92 

.64 

.95 

.65 

.95 

.89 

.95 

SEP     7 

.32 

.57 

.76 

.77 

.79 

.78 

.79 

.78 

.79 

.80 

.80 

.80 

BINGMANTON 

JUN    13 

.13 

.26 

.35 

.36 

■  40 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

JUN    15 

.17 

.28 

.38 

.54 

■  68 

.69 

.69 

.71 

.71 

.71 

.71 

.71 

JUN    30 

.17 

.28 

.38 

.52 

■  59 

.62 

.68 

.66 

.66 

.68 

.69 

.68 

JUL    U 

.20 

.31 

.41 

.47 

.49 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

JUL    17 

.32 

.50 

.61 

.62 

.68 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

AUG     2 

.30 

.47 

■  49 

.49 

.50 

.90 

.60 

.50 

.50 

.50 

.50 

.90 

SEP     6 

.35 

.60 

■  82 

.92 

1.12 

1.20 

1.22 

1.23 

1.23 

1.23 

1.23 

1.23 

bUFPALO 

JUN     2 

.13 

.26 

■  38 

.40 

•  44 

.45 

.45 

.45 

.49 

.49 

■  54 

.94 

JUN    27 

.19 

.36 

■  37 

.42 

.51 

.91 

.54 

.95 

.56 

.56 

■  36 

.96 

JUL    10 

.14 

.27 

.3C 

.41 

.90 

.99 

.69 

.90 

.83 

.93 

■  83 

.83 

JUL    12 

.26 

.41 

■  42 

.42 

■  42 

.42 

.42 

.46 

.50 

.90 

■  50 

.91 

AUG    16 

.22 

.41 

■  54 

.62 

.65 

.67 

.68 

.69 

.69 

.69 

.69 

.79 

NEW  Y3RK  CENT  P« 

APR    19 

.16 

.25 

.3C 

.35 

.55 

.67 

.71 

.72 

.72 

.77 

.77 

.77 

JUL     3 

.34 

.51 

.62 

.67 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

JUL    12 

.26 

.37 

.4C 

.42 

.51 

.94 

.56 

.57 

.57 

.97 

.57 

.57 

JUL   le 

.43 

.62 

.8 

.87 

.88 

.98 

.86 

.98 

.89 

.98 

.69 

.88 

SEP     3 

.?« 

.49 

.4! 

.54 

,bii      .10 

^85 

.92 

1.06 

1.15 

1.47 

1.70 

NS',.  YORK  LA 
APR  19 
JUN 
JU'J 
JUL 
JUL 
JUL 
JUL 
AUG 
SEP 


ROCHESTER 

JUN 

JUN 

AUG 

SYRACUSE 

fAY    I 

tUG 


CAPF  HATTFRA5 
PER     9 


Station  and  date 


f    YORK    CENT    P 
SEP  4 

«  YORK  (JFK) 
■<AY    20 
JUN     2 

10 

12 

26 

26 


JUL 
JUL 
AUG 


NORTH  fARDLINA 


►'AY 

JUN 
JUL 
JUL 
JUL 
AUG 
SEP 
nCT 


APR 
JUN 
JUL 
JUL 
JUL 
AUG 
AUG 
AUG 
AUG 
SEP 
SEP 
ncT 
"EC 
PEC 


JUN 
JUL 
JUL 
JUL 
JUL 
AUG 
AUG 
OCT 


GREENSBORO 
HAY    2S 

JUN 
JUN 
JUN 
JUL 
JUL 
JUL 
JUL 
AUG 
nCT 


«ALf IGH 
MAY 
JUN 
JUN 
JUN 
JUL 
JUL 
JUL 
AUG 
AUG 
\UG 
SEP 
ICT 


JIL^INGTON 
APR    29 
HAY    19 
"AY    19 
HAY    20 
3 
15 
16 
20 
29 


JUN 
JUN 
JUN 
JUN 
JUN 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 


Maximum  precipitation  in  inchaa 
(5  to  180  minutaa) 


.II* 

.14 
.26 
.5C« 

.5C» 


.2! 
■-4« 
.23 
.70* 

■  53* 

■  19 

■  2! 

■  37 

■  27 


.46 
.20 


.20 
.27 
.20 
.29 
.31 
.30 
.43 
.27 
.29 
.39 
.49 
.33 
.19 
.22 
.17 
.iO 


10       15       20       30      4S       60       80      100     120     150      180 


.26* 

,34* 

.26 

.27 

.94* 

.72* 


1.00  1.09  1,35*2.10 


■  31 
.90 
.25 


.47 
.33 

.79 
.68 
.47 

.50 


.30 
.4i 
.41 
.34 
.34 
.55 


.43 
.65 

.43 

.40 
.57 
.90 
.60 


43   .54   ,71   ■S;  l.OE  l.2(  1.41 


.56 
,3 

■  61 

■  41 


.56 

.52{*  ,bt 
.52 
.53 
7<J*  ,62 
1.1C*1^37 


.46 
.51 


.63 

■  69 

.941 

i.oq  1,0c 

■  56 
,64 

■  79 

■  51 


.79 

.41 


81  l.OC  1.09  l.K  I.IC  l.li  1,24 
4e   .47   .47   ,J]   ,9i   .9!   ^52 


.62 

.51 
.45 
.76 
.51 


.33 

.50 
.32 


■  50 
.35 

.92 

.79 
.9C 
.73 


.42 
.91 
.39 

.37 
.60 


,31 

1.09 

■  44 

■  67 

■  46 

■  46 
,49 
.67 
.39 
,49 


,66 
,63 
,49 
,63 
.43 
,66 
.30 
.79 
.69 


,39 

.50 
.45 


.40 
.32 

.46 
.83 
.41 


.41 
1.25 
.96 
.89 
.54 
.94 
.51 
.71 
.45 
.49 


.46 
.42 
.55 
.86 
.84 
.53 
.70 


.40 

1.00 

.60 


■  37 

■  5 

■  43 


■  62 
.59 
.46 
.6! 
.91 


•  41 
■  51 

•  92 


■  66 
.99 


■  83 

■  80 


.95]  1,29 

■  93 

■  89 
•  50 

■  93 

■  90 
.42 

■  73 

■  iO 

■  39 

■  73 


.7t 
.6 
,9 
.8 
.6C 
2.6C 
.41 
.9 
.9( 


.7j 
.67 
.9S 

.e< 

.61 
1.6! 
.9! 
.91 
.9( 
.9! 
.9! 
.4! 
.8< 
.93 
.4C 
.7S 


•  47 
.46 
>8'<  ■SI 
•  4C 
.32 
74^  l.OC 
1.04  l.U 


•  41 
U45 

.61 
1.22 

■  66 
,66 

•  93 
.76 
.70 

■  92 


■  99 

■  45 

■  60 

■  91 
1^03 

■  97 
.77 
.79 
.67 

■  42 
1.17 

■  62 


!■« 

■  6e 

1.96 


.9 

.71; 


.63 

.46 

I.IC 

.93 

l.OJ 

.63 

.62 

.98 

.67 

.44 

1.90 

.60 


.43 
.95 
.93 
.95 

.79 

.64 

2.25 

.76 
.90 

1.44 

I 

.77 
.74 
.94 
.42 
.64 


.9 

'  .9^ 
'1.3 


1.0 

1.6 
.7 
.91 

l.Ot 
.7 

1.1 
.79 
■  9 


.6 

*3.0 


.80 
.74 
.99 
.64 
.86 

1.73 
.9! 

1.02 
.9C 
.91 
.9S 
.42 
.86 
.56 
.42 
.64 


.41 
1.66  1 

.67 
l.e3{  2, 

■  711   . 

■  71 
.93 
.81 
.86 
.93 


.92 

.49 
1.19 

.95 
1.07 

.66 

.89 
1.13 

.67 

.47 
1.70 

.92 


H 

l.Oij  1.10*1.1^  i.f; 
.eej 
,5 

1.2 

1.39 


1 
1.39 


.* 
,9 
.6 
S.3( 
,4 
.5 


.9S 
.9> 
.9f 

1.71 
.9! 

l.li 
.9C 
.91 
.99 
.42 
.66 
.91 
.9C 
.9C 


,9 

.4 
.9( 


l.7( 

1.1 

.4i 


.92 
.93 

1.36 
.99 

1.12 
.70 
.67 

1.32 
.67 
.47 

2.17 

1.10 


RECORD  BEGAN  NOVEMBER. 
CLOCK  MALFUNCTION 
NO  RECORD 


RECORD  BEGAN  APRIL. 
CLOCK  MALFUNCTION. 
NO  RECORD. 


1.15 
1.94 

■  79 

■  97 
KOO 

■  91 
1.2 

.79 
1.1 


.7 
.60 
.61 
.9 
.6 
3.3i 
.43 
.91 
.79 


.6t 


1.1 

1.9 

.7; 


1.2S  1.2; 
.9 


.86 

.63 

.99 

.64 

.89 
1.80 

.9! 
1.23 

.90 

.99 

.99 

.42   .4 

.89  1.0 


.91 
.99 

.96 


.55 

.49 
.90 
.40 
.32 


1.63  1.61 

1.19  1.2c 

.90   .92 


.41 

I 
.67 

2.29 
.71 
.71 
.93 
.83 
.96 
.91 


.92 

.96 

I 
.96 

1.19 
.72 
.89 

1.39 
.67 
.47 

2.18 

1.11 


.43 

1.06 

1.19 

1.61 

.99 

.64 

2.76 

1.16 

.90 

1.49 

2.16 

.77 

1.02 

.61 

.49 

.64 


.6 

.91 
.§< 
.6 

1.6 
.9 

1.3 
.9 
.9 
.91 


.41 

1.66 

.91 

2.40 

.71 

.71 

.93 

.93 

1.02 

.9] 


■  »a 
.99 

1.49 

.99 

1.17 
.73 
.»l 

1.39 
.67 
.47 

2.19 

1.13 


.94 
1 
l'3l 


1. 
I. 

.7! 

.91 
l.Ot 

■  9< 
1.2i 

■  7^ 
I 


.31 

•  9! 

•  4! 


•  6( 
.6< 

1.0 

,f. 

3.9C 

•  9i 
.91 
.61 


1.0« 
.63 

•  99 
.64 
.6^ 

1.8! 

•  9! 
Kit 

•  9( 

■  99 

■  99 

•  42 
l.li 

•  9( 

•  60 

uie 


.9! 

■  4S 

■  9C 

•  43 

•  32 
I 
l.Zt 

■  92 


•  41 
l,tt 

•  67 
2^41 

■  71 

•  71 

•  93 

•  61 

U2e 

•  9] 


•  92 

.60 
U94 

•  99 
K17 

■  73 

■  93 
W4J 

■  67 

•  47 
2^20 
1.19 


M 

•  1.12 
.89 
.97 

*1.49 
I.S9 


i.ia 

1.96 
.79 
.96 

1.00 
.99 

1.23 
.79 

1.32 


.IT 

1.0* 
.4) 


.81 


.76 
.60 
.64 
1.06 
.64 
•  9.90 
.96 
.91 
.»! 


1.09 
.6) 
.99 
.64 
.69 

1.92 
.99 

1. 99 
.90 
.99 
.99 
.42 

l.ll 
.91 
.61 

1.12 


.99 

.49 
.90 
.41 
.92 

I." 

t.to 

.91 


•  41 
!•?» 

.17 

i,6« 

.71 

•  71 

•  9> 
.61 

1.4J 

•  91 


.92 

.61 
I. IT 

1.00 

l.lT 
.73 

.99 

1.90 

.67 

.47 

2.21 

1.21 


•  61 
1.20 
1.96 
2.40 
1.04 

.64 
2.99 
1.30 

.90 

2.20 
.60 

1. 1* 
.70 
.46 
.6* 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Maxim  um 

pradplUtlon 

la  inchaa 

StaHon  and  dat* 

(5  to  leO  minutes) 

5 

10 

15 

20 

30 

45 

60 

80 

100 

120 

150 

180 

S0«TH  C4«uLINA 

WIL"IH0T0N 

JUL    31 

•  «9 

.67 

.70 

.71 

•  77 

•  86 

1.16 

1.33 

1.34 

1.34 

1.36 

1.36 

JUL    31 

•  30 

.48 

.93 

.68 

.75 

.77 

.94 

.95 

.95 

.95 

.95 

1.05 

iUG     1 

.26 

.40 

.42 

.52 

•  61 

.70 

•  79 

.79 

.83 

.93 

.93 

.92 

lUS    13 

.29 

.3S 

.41 

.<.3 

•  45 

.49 

.45 

.46 

.46 

.46 

.46 

.46 

SEP    17 

.29 

.32 

•  35 

.37 

•  41 

.42 

.46 

.47 

.47 

.47 

.48 

.50 

MQV     2 

.19 

.28 

.38 

.43 

•  71 

.93 

1.10 

1.13 

1.23 

1.34 

1.46 

1.60 

DEC    22 

.31 

.33 

.34 

.34 

•  40 

.45 

.46 

.90 

.63 

.69 

.90 

1.09 

NORTH  04K0TA 

BISMARCK 

MAY    IS 

.26 

.41 

.50 

.58 

.68 

.73 

.73 

.T3 

.73 

.73 

.74 

.74 

JUL     7 

.23 

.42 

.54 

.62 

•  65 

.67 

.70 

.77 

.82 

.83 

.83 

.83 

JUL    18 

.30 

.90 

.73 

.86 

•  94 

.96 

.96 

.96 

.96 

.96 

1.02 

1.02 

JUL    IS 

.28 

.94 

.65 

.72 

•  74 

.75 

.77 

.77 

.82 

.84 

1.11 

I.l9 

AUG     6 

.22 

.40 

.90 

.51 

•  92 

.92 

.52 

.52 

.52 

.52 

•  92 

.92 

FARSD 

JUL    1» 

.28 

•  94 

.62 

.70 

1.05 

1.28 

1.68 

1.92 

2.48 

2.63 

2.63 

2.63 

JUL    22 

.20 

,36 

,46 

.94 

,82 

.98 

1.14 

1.26 

1.36 

1.44 

1.64 

1.70 

WILLIST3N 

JUL     6 

.16 

.32 

.32 

.34 

,37 

.40 

.42 

.46 

.48 

.50 

.91 

.91 

JUL     7 

.20 

.30 

.38 

.42 

,52 

.94 

.56 

.96 

.59 

.59 

.61 

.61 

SEP    21 

.20 

.30 

.36 

.42 

,90 

.96 

.64 

.71 

.78 

.79 

.80 

.80 

OHIO 

AKR3N 

JUL     » 

.20 

.37 

•  SI 

.60 

,68 

.72 

.73 

.74 

.77 

.80 

.91 

.99 

JUL    27 

.39 

.68 

.90 

1.14 

1.36 

1.40 

1.45 

.1.90 

1.51 

1.51 

1.51 

1.51 

tue    19 

.20 

.39 

.36 

.45 

.63 

•  67 

.67 

.67 

.67 

.67 

.67 

.67 

CINClNNi^TI  DBS 

JON    23 

.20 

.39 

.44 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

JUN    25 

■  26 

.38 

,38 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

Ml     6 

.28 

.38 

•  40 

.43 

.49 

•  49 

.45 

.46 

.46 

.46 

.46 

.46 

^l    11 

.30 

.36 

•  42 

.53 

.94 

.94 

.54 

.54 

.54 

.54 

.94 

.94 

AUG     9 

.26 

.40 

,49 

.56 

.62 

.69 

.70 

.70 

.70 

.71 

.72 

.72 

AUG   le 

.29 

.31 

.31 

.31 

•  31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

SEP    17 

i2A 

.39 

.49 

.48 

,53 

.98 

•  60 

.60 

.60 

.60 

.61 

.67 

OCT    20 

.36 

.43 

,49 

.47 

,90 

.95 

•  59 

.99 

.59 

.60 

.61 

.61 

CINCINNATI  U 

AUG     9 

.24 

.36 

■  94 

.69 

,82 

.97 

UOO 

1.01 

1.04 

1.06 

1.06 

1.06 

SEP     I 

.20 

.32 

.33 

.34 

,40 

•  46 

•  90 

.51 

.53 

.94 

.96 

.99 

SEP     3 

.29 

.90 

.94 

.54 

.94 

.94 

•  54 

.57 

.77 

.88 

.89 

.89 

CLEVELAND 

MAY    IB 

.18 

.30 

,40 

.48 

,60 

.80 

.94 

1.26 

1.66 

1.72 

1.79 

1.89 

JUN    19 

.23 

.39 

,43 

.47 

.90 

.92 

.92 

.53 

.53 

.59 

.59 

.60 

JUN    30 

.22 

.33 

,ii 

.37 

,90 

.96 

.56 

.86 

.96 

.96 

.96 

.96 

JUN    30 

.20 

.40 

.4J 

.44 

,48 

.48 

.48 

.48 

.49 

.48 

.48 

.48 

JUL     * 

.30 

.94 

.67 

.74 

,94 

1.20 

1.25 

1.27 

1.27 

1.27 

1.27 

1.28 

JUL     S 

.18 

•  36 

.37 

.37 

,37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

JUL    17 

.13 

.26 

.3<t 

.40 

.46 

.91 

.91 

.51 

.91 

.51 

.91 

.91 

SEP     7 

.29 

.42 

.48 

.60 

•  78 

.84 

.86 

.86 

.87 

.87 

•  87 

.87 

COLUMBUS 

JUN    12 

.26 

.37 

.47 

.50 

,51 

■  .91 

.51 

.54 

.59 

.70 

.79 

.89 

JUN    13 

.23 

.32 

.37 

.51 

.69 

.68 

.86 

.97 

.97 

1.00 

1.01 

1.02 

JUN    22 

.39 

.46 

.59 

.66 

.68 

.78 

.79 

1.07 

1.29 

1.43 

1.50 

1.91 

JUN    23 

.*9 

.66 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

JUN    2* 

.28 

.92 

•  73 

.80 

.90 

1.13 

1.18 

1.20 

1.20 

1.20 

1.21 

1.21 

JUL    19 

.36 

.98 

.71 

.89 

1.07 

1.76 

2.12 

2.12 

2.12 

2.12 

2.12 

2.23 

JUL    20 

.29 

.41 

•  47 

.50 

.56 

•  98 

.60 

.63 

.96 

.97 

1.12 

1.32 

JUL    22 

.29 

.94 

,66 

.81 

.84 

1.05 

1.09 

1.10 

1.11 

l.U 

l.U 

l.U 

JUL    27 

.<>2 

.67 

,86 

.97 

.89 

.97 

1.24 

1.24 

1.24 

1.25 

1.26 

1.26 

AUG     9 

.23 

.32 

•  36 

.37 

.43 

.72 

.86 

1.02 

1.10 

1.16 

1.25 

1.28 

iUG    17 

.18 

.33 

•  46 

.56 

•  76 

.76 

.76 

.76 

.76 

.76 

.78 

.87 

AUG    19 

.26 

.30 

•  32 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

OAYTON 

JUN    22 

.<>3 

.98 

•  7e 

.78 

•  95 

1.05 

1.06 

1.07 

1.30 

1.93 

2.00 

2.01 

JUN    2« 

.39 

.49 

•  93 

.53 

.94 

.62 

.64 

.65 

.65 

.65 

.66 

.72 

JUL     S 

.30 

.43 

•  46 

.92 

.99 

•  62 

.64 

.69 

.69 

.66 

.67 

.67 

JUL    11 

.22 

.41 

•  99 

.67 

.70 

•  73 

.73 

.73 

.73 

.73 

.73 

.73 

JUL    20 

.30 

.34 

•  46 

.60 

•  63 

.68 

.79 

.99 

1.05 

1.15 

1.65 

1.79 

AUG     9 

.99 

.70 

.83 

.90 

•  97 

.98 

1. 00 

1.00 

1.04 

1.16 

1.79 

1.89 

MANSFIELD 

APR    2B 

.26 

.31 

,39 

.37 

.38 

.38 

.38 

.38 

.39 

.38 

•  40 

.40 

MAY     7 

.3d 

.40 

.43 

.43 

.43 

.48 

•  52 

.94 

.54 

.54 

•  54 

.94 

fAY     8 

.20 

.3} 

.41 

.44 

.45 

.46 

•  47 

.49 

.51 

.51 

•  51 

.91 

HAY     » 

.29 

.37 

.47 

.48 

.49 

.51 

•  56 

.61 

.61 

.61 

•  61 

.61 

JUN   30 

.28 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

•  34 

.34 

JUL    9 

.3« 

.67 

.eg 

1.09 

•  1.38 

1,67 

»2.1D 

2.39 

2.40 

>2.45 

2.49 

>3.l8 

JUL    20 

.32 

.94 

.78 

.68 

.97 

1,06 

1.23 

1.29 

1.30 

1.31 

1.32 

1.32 

AUG   19 

.19 

.30 

.43 

.48 

.62 

.69 

.66 

.97 

1.05 

1.27 

1.27 

1.28 

TOLEDO 

JUN    1* 

.20 

.40 

,44 

.92 

.64 

.69 

.74 

.74 

.77 

.77 

•  78 

.78 

JUN    27 

.28 

.94 

.63 

.80 

1,25 

1.90 

1.5T 

1.97 

1.57 

1.97 

1^57 

1.97 

JUL     « 

.17 

.32 

.40 

.52 

.68 

.80 

•  93 

1.09 

1.07 

1.09 

UIO 

l.U 

JUL     <• 

.34 

.60 

.79 

.85 

1,33 

1.75 

2.32 

2.69 

2.86 

3.17 

3.22 

3.23 

AUG    16 

.11 

.22 

•  32 

.40 

•  92 

.63 

.68 

.70 

.70 

.70 

.70 

.70 

youngstokn 

MAY    17 

.29 

.30 

.39 

.35 

•  36 

.36 

.36 

.36 

.36 

.36 

,62 

.72 

MAY    19 

.24 

.44 

•  44 

.44 

•  45 

.47 

.54 

.59 

.55 

.95 

.99 

.99 

JUN    19 

.36 

.93 

•  96 

.57 

.59 

.60 

.61 

.64 

.67 

.69 

.70 

.70 

JUL     « 

.36 

.42 

•  4J 

.70 

.82 

.83 

•  83 

.84 

.87 

.89 

1.00 

1.04 

JUL    2A 

.29 

.39 

•  40 

.50 

.92 

.94 

.55 

.59 

.55 

.67 

.67 

.67 

JUI.    28 

.39 

.49 

.91 

.62 

.68 

.68 

-.68 

,68 

,68 

.68 

.68 

.68 

OKLAHOMA 

OKLAHOMA  CITY 

APR    16 

.21 

.33 

•  36 

.46 

.66 

.70 

.73 

.74 

.74 

.74 

.74 

.74 

MAY     « 

.9T 

.88 

•  93 

1.04 

1.09 

1.09 

1.06 

1.07 

1.26 

1.26 

1.2» 

1.2» 

MAY     6 

.20 

.39 

•  31 

.40 

•  47 

.98 

.75 

.78 

.79 

.79 

.91 

.92 

JUN    1* 

.49 

•  89 

•  94 

1.13 

1.94 

1.89 

2.20 

2.29 

2.39 

2.93 

2.59 

2.67 

iKL'rtPMi     CITY 


4  JO  IS 

SEP  2 

SEP  3 

SEP  16 

SEP  22 

ruLSA 

JUN  I 

JUN  13 

JUN  14 

JUN  23 

AUG  14 

IUG  19 

SEP  16 

"ICT  12 


!IJR--S    U 

;iJOFi,F 

lEAT.rtAM 

JUN  6 

lEJFORD 

'FN1L6T3N 

>nKTi.4M0    IJ 

iALFH 

JUN        26 

iFXTuN    SUMMIT    R 
1AY         17 

PACIFIC    AREA 


Station  and  data 


APR 
APR 
APR 


JUN 
JUN 
JUN 
JUN 
JUN 
JUN 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
AUG 
AUG 
AUG 
AUG 
SEP 
SEP 
SEP 
SEP 
ICT 
OCT 
"CT 
'.'CT 
NOV 
"OV 

NOV 
NOV 
NOV 


•  .2 

•  .50|>    .90k    .82 


JUL 
JUL 
JUL 
AUG 
AUG 
AUG 
SEP 
JCT 
ICT 
"CT 
')CT 
"CT 

^CT 

ICT 

ncT 

ncT 

■^CT 
NOV 
N'OV 
NOV 
NOV 

^EC 

DEC 


JOrtMSTUN  ISLAND 
FEB    28 


Maximum  precipitation  In  inchaa 
(S  to  ISO  mlnutaa) 


.361 

.30 

.20 

.28 

.33 

.22 

.24 

.25 

.20 

.29 

M 

.43 

.25 

.26 

.18 

.30 

.15 

.19 

.20 

■  20 

.27 

.30 

.32 


10       IS       20       30      4S       80       80      100     120     ISO      180 


70 
,57 
.38 
.47 
.53 
.35 
.30 
.46 
.30 
.37 


.50 

.28 

.53 

.30 

.2 

.33 

.32 

.34 

.42 

.90 


.91 

84|>     .89 


1.02 
.71 
.60 
.74 
.68 
.49 
.34 
.55 
.30 
.37 
M 

.85 
.60 
.70 
.47 
.72 
.38 
.40 
.35 
.48 


.65 

•  47 
.50 

1.22 
.91 
.73 

•  77 


>IONF 
tlONE 

.41 
lONB 
tONE 


1.46 
.91 
.80 
.93 
.85 
.63 
.34 
.62 

•  30 

•  37 
M 

•  87 

•  85 
n06 

•  59 

•  75 
.43 
.90 
.36 
.98 
.34 
.99 

•  76 


.5C 

1.57 

.93 


90    1.00    1.08 


1.20    1.31 
.61 
.85 
.73 


.76 
.97 


l.»7| 

l.l 
.93 

1.10 
.93 

1.02 
.34 
.67 
.3C 
.37 
H 

1.04 


.34 
.69 
.84 


.32    1, 
.73       , 

.11    1, 


1.02 
.48 

.90 

1.65 

.93 

.80 


.7 

.45 

.95 

.63 

.70 


42.02 

1.63 

.83 

1.12 

.93 

1.10 

.35 

.76 

.30 

.37 

M 

1.16 

l.lCl   1.20 

1.12    1.1 

.6S       .7 

l.od    1.20 

.70 

.72 

.36 


.73 

,90 


1.25    1.42    1.54 


.47 
.39    1 


91       .97 


•  OC     1 

•  IC    1 


•  70  . 
.36  1. 
.43  I, 

•  38  • 
.76  . 
.99  2. 
.90  . 
.46*2. 
.09  1, 

•  82  • 


.34)   1 
1 


1.09 
.4b 
.50 

1.75 
.93 
.89 


1.37 
.64 

1.07 
.74 
.60 

1.06 
.49 
.75 


2.03 

1.96 

.84 

1.16 

.99 

1.10 

.39 

.91 

.32 

.37 

H 

1.29 

1.29 

1.27 

.7i, 

1.37 

.75 

.72 

.36 

.73 

.34 

.77 

1.15 


13    1 

07|    I 


.28 

.34  . 

.89  , 

.79  , 

.71  . 

70  1. 

46  I. 

43  . 


l.U 
.90 
.90 

1. 
.93 
,83 

1.13 


1.16 
.61 


1.16 
.69 


l.U 
.92 
.90 

1.79 
.93 
.92 

1.19 


1.42 
.6<, 

1.24 
.83 
.67 

1.36 
.69 
.98 


l.U 
.52 


.11 
.92 
.91 
.80 
.93 
.08 


1.49 


1.44 

.64 
1.31|   1.38 

.83 

1.00 
1.61 
l.OOl   1.10 
99    1.00 


.68 
1.51 


2.04 

1.90 
.84 

1.16 
.95 

l.U 
.92 
.81 
.50 
.37 
M 

1.32 
1.25 

1.34 
.76 

1.39 
.79 


.73 
.34 
.77 
L.36 


.69 
.52 

1.49 


.64 

.79 

1.14 

1.09 

1.13 

1.1< 

1.25 

.94 

1.94 

.38 

.86 


2.04 

1.95 

.84 

1.16 

.97 

1.12 

.53 

.81 

.50 

.37 

M 

1.38 

1.25 

1.35 

.90 

1.40 

.75 

.72 

.49 

.73 

.34 

.77 

1.90 


1.16|   1.17 
1.00 


1.12 
.69 
.81 


1.12 
.69 

.81 


1. 
1.25 


1.45 
1.25 

1.36|   1.38 

.80 

1.90 


.72 
.49 
.87 
.34 
.77 
.62 


.72 
.49 
.99 
.34 
.77 
.72 


1.98 


.79 
.52    I 
.29 

.07     1 

.641 
1 
1 
1 

.131    1 


.99 
.69 
.69 
.84 
.93 
29 
U 

64 


.60 
.67 
.69 
.88 

1.80 
.33 

1.13 
.64 


15    1 

2SJ  1 
1 
2 


.41 

.86 
.79 
.75 


1.01 
1.30 
06{   1.08 
13    1.13 
15^    1.16 
1.47 
1.07 
2.31 
.47 


22 


.86 


.86 


2.29 

1.48 

.49 
1.32 
2.10 

.80 
2.75 
1.05 

.82 
1.48 
1.13 

.69 
1.69 

.37 
1.16 
1.39 

.50 
1.42 

.74 
1.39 


.79 

.76 
2.73 
1.56 

.93 

1.71 

17]  2.22 

.92 
2.77 
1.05 


.46    1 

.50 

.42 

.7« 

.42 

.92 


.82 
1.68 
1.22 

.68 
1.76 

.37 
1.19 
1.69 

.90 
1.42 

.74 
1.96 

.84 


CLOCK   MALFUNCTION 
NO   RECORD 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Station  and  dat* 


PLflFiC    AREA 


KOhlH. 

16C 

10 

M^  j;;p.r> 

Jt'l 

2 

J4N 

25 

JA1 

26 

JPR 

7 

JPR 

15 

SPP 

?2 

<^PR 

27 

.•PR 

26 

•>tv 

1, 

"4Y 

5 

"AY 

14 

"AY 

27 

JUM 

20 

.'UM 

Tl 

JUL 

2 

JUL 

b 

JUL 

10 

JUL 

15 

JUL 

111 

JUL 

IV 

JUL 

24 

ton 

10 

JUG 

14 

AUG 

2i 

AUG 

23 

SEP 

^ 

?EP 

26 

SfP 

26 

SEP 

26 

SEP 

30 

rcT 

4 

"CT 

u 

NOV 

2 

NOV 

9 

:j(jV 

24 

NOV 

25 

HEC 

13 

PAG'i  PAGO,  « 

JAN 

9 

JAN 

19 

JA'i 

22 

^EB 

10 

•liR 

5 

"AR 

12 

"AR 

31 

(PR 

17 

APR 

22 

MAY 

15 

MAY 

19 

JUM 

16 

JUN 

2i 

JUL 

5 

JUL 

16 

JUL 

17 

MOV 

14 

'JUV 

19 

NOV 

20 

nov 

24 

■^bC 

22 

;fec 

26 

PI'.APS 

JAN 

4 

JAN 

21 

JAN 

24 

•^E" 

6 

FEB 

U 

PE6 

21 

"AR 

5 

'^AR 

11 

JPR 

5 

epR 

12 

APR 

12 

APR 

17 

APR 

23 

APR 

23 

APR 

26 

KAY 

3 

HAY 

16 

"AY 

17 

"•AY 

23 

"AY 

24 

KAY 

30 

JUN 

1 

J  UN 

6 

JUN 

12 

JUN 

15 

JUN 

19 

JUN 

22 

JUN 

25 

JUN 

29 

JUL 

1 

JUL 

5 

JUL 

a 

JUL 

8 

JUL 

u 

JUL 

15 

JUL 

20 

JUL 

25 

JUL 

31 

JUL 

31 

AUG 

14 

AUG 

?3 

JUG 

25 

AUG 

30 

SEP 

4 

MaximiUB  precipitation  in  inchaa 
(5  to  180  minutM) 


.38 
■  53 
.35 
.32 


.41 
•  36 
.71 
,66 


.74 
.53 

.56 

.3: 

.39 
.49 
.35 


.46 
.35 

.70 
.81 
.36 
.33 

.65 
.43 
.54 
.60 
.45 
.60 
.57 
.63 


.36 
.42 


.52 

1.01 


.99 
1.09 
.61 
.75 
.67 
.53 
.75 
.54 
.63 
.43 
.64 
.90 
.36 
.76 


.44 
.79 
.52 
S5|*1.23 
51 
35 
59 
51 
60 


30 


•  51 

•  66 
.74 
.60 

1.09 

1.22 

.54 

•  86 
.63 
.45 
.47 
.45 
.52 

•  55 

•  44 
.79 
.65 


.69 
.76 
.41 
.55 
.41 
.64 

•  98 
1.09 

•  66 
.38 
.70 
.65 
.71 
.46 
.84 

1.21 
.65 


1.03 

1.42 

.66 

.96 

.84 

•  61 

•  77 

•  66 

•  78 
.59 

•  76 
UOl 

.38 

.96 

.50 

1.22 


1.21 
U79 


.53 
.53 

.79 
1.27 
.41 
.45 
.96 
.66 
.62 
1. 17 
.63 

•  95 

•  71 

•  99 

•  69 
,68 

•  73 

•  60 

•  61 
.59 
.47 
.36 
.66 

1.59 
.68 

•  63 

•  65 
1.19 

.76 
.66 

•  62 
1.49 

.83 

•  68 

•  72 

•  44 
U3e 

•  54 
N34 

•  66 
.43 
.94 
.62 

1.16 


1.03 

1.66 

.70 

1.07 

1.10 

.78 

.89 

.56 

.86 

.70 

.92 

1.10 

.38 

1.07 

.70 


.51 

.72 

1.40 

2.65 


1.06 
1 

.70 

1.14 

1,12 

1.20 

1.12 

.56 

.95 

.75 


1.26 
.38 

1.07 
.78 

1.73 
.54 
.93 
•  56 
.76 

1.45 
l>3,26 


.57 
.59 

1.19 

1,63 
.68 
,57 

1.20 
.90 
.66 

1.48 
.69 

1.20 
.63 

1.39 

1.29 
.96 
.94 


.83 
1.50 
1,14 

,81 

.91 
1.57 
1.35 
1.09 

.88 

.44 
2.36 

.59 
1.61 
1.32 

.44 
1.19 

.53 
1.78 


.60 
.59 

1.25 

2.56 
.77 
.58 

1.31 
,99 
,70 

1.71 
.94 

1.21 
.84 

1.59 

1.34 

1.05 

1.22 
.76 

1.03 
.73 
.47 
.39 
.94 

2.20 
.94 
.74 
.88 

1.69 

1.18 
.86 
.92 

1.61 

1 

1.18 
.94 


3.21 
.57 

1.92 

1.37 
.44 

1.25 
.53 

2,09 


1.38 

,66 

1.13 

1.40 

1.97 

1,31 

2.43 

1.07 

1.74 

,65 

.74 

.55 

.48 

.60 

.65 

.47 

1.36 

1.40 

.74 

.99 

.95 

1.15 

.59 

.58 

.41 

.87 

1.17 

2.19 

.93 

.39 

.84 

1.07 

.97 

.47 

1.58 

1 

.75 
.96 
.65 
.43 
.71 
.66 


1.13 
1.98 

.70 
1.14 
1.15 
1.56 
1.28 

.56 
1 

.84 

.92 
1.56 

.38 
1.09 
1.00 
1.45 

.56 
1.09 

.61 

.77 
1.54 
3.71 


1.15 
2.59 

.70 
1.14 
1.15 
1.56 
1.26 

.56 
1.42 

.89 

.92 
1.57 

.36 
1.10 
1.10 
1,46 

.56 
1.10 

.62 

.78 
1.71 
3,77 


,66 
.59 

1.60 

3.05 

.77 

.68 

1,34 

1.32 

.76 

2.19 

1.6S 

1.53 

.92 

1.71 

1.40 

1.38 

1.28 

.79 

1.14 

.73 

.47 

.40 

1.0 

2.66 

l.Ol 

.93 

.94 

1.86 

1,26 

.92 

.92 

1.74 

1 

1.44 

1.36 

.44 

3.86 


1.94 
1.39 

.44 
1.26 

.53 
2.22 


1.33 
3.18 

.70 
1.31 
1.15 
1 
1.28 

.56 
1.67 

.89 

.92 
1.57 

.38 
1.10 
1.29 
1.46 

.56 
1.12 

.6! 

•  78 
1.62 
3.63 


.70 

•  59 
1^72 
3.12 

.84 

.71 

1.36 

K53 

•  79 
2,35 
1.77 
1.54 

.93 
1.88 
1.46 
1.49 
1.31 

.60 
1.26 

.73 

.47 

.40 
1.32 
2.73 
1.03 
1.17 

.95 
1.95 
1.28 
1.00 

.92 
1.75 
1.72 
1.47 
1.42 

.44 
3 

.5« 
1.94 
1.41 

.44 
1.26 

.53 
2.27 


1.53 

.93 

1,26 

1.67 

2.29 

1.47 

2.43 

1.21 

2 

.92 

.82 

.62 

.46 

.62 

.65 

.47 

1.36 

1.59 

1.13 

1.51 

.95 

1.47 

.77 

,58 

,42 

1.01 

1.17 

2.30 


1.23 

1,10 
,52 

2.50 
1.89 
.79 
1,16 
.61 
,54 
,74 


1.47 
3.45 

.75 
1.49 
1. 15 
1.56 

1.26 
.57 

1 

,90 
,92 

1,62 
.36 

1.10 

1 

1.47 
.56 

1.17 
.65 
.78 

1.88 
l'4,22 


.72 

.59 
1 

3.23 
1.03 

.73 
1.36 
1.64 

.96 
2 

1.92 
1.55 

,97 
1.98 
1.49 
1.55 
1.33 

.80 
1.36 

.73 

.47 

.40 
1.43 
2.79 
1,05 
1.27 

.95 
1.96 
1.26 
1.03 

.92 
1 
I 

1.52 
1.49 

.44 
N3.9J 

.36 
1.96 
1.41 

.44 
1.26 

,33 
2.29 


TEAK 

1969 

Maximum  precipitation  in  inchaa 

(5  to  180  minutes) 

Station  and  <late 

s 

10 

18 

20 

30 

4S 

60 

80 

100 

120 

150 

180 

PACIFIC 

AREA 

pni,AFE 

SEP 

6 

.32 

.49 

.58 

.71 

.68 

.8< 

.91 

.91 

1.01 

I.o; 

1.03 

1.09 

SEP 

7 

.28 

.39 

.42 

,47 

•  54 

.7< 

.93 

.96 

.98 

.9( 

1. 00 

1.00 

SEP 

7 

.27 

.41 

.44 

.47 

•  47 

.4! 

•  49 

.96 

.58 

,6C 

.63 

.63 

SEP 

8 

,49 

.78 

.90 

.93 

1^06 

1.0! 

U21 

1.41 

1.53 

1.56 

1.99 

1.59 

SEP 

25 

.36 

.50 

.67 

.66 

U22 

1.81 

2^17 

2.49 

2.77 

2.82 

2.96 

2.96 

SEP 

30 

.41 

.54 

•  63 

.69 

•  77 

.91 

.85 

.85 

.85 

.89 

.69 

'  .95 

■'CT 

3 

•  39 

.62 

.88 

.94 

•  94 

.93 

.97 

1.01 

1.01 

1.01 

1.01 

1.01 

"CT 

4 

,36 

.65 

.90 

1.15 

U91 

1.93 

1.66 

2.36 

2.86 

3,01 

3.29 

3.79 

'■-CT 

23 

.27 

.47 

,66 

.86 

1.14 

1.37 

1.85 

2.40 

2.63 

2.69 

2.69 

2.72 

1C7 

29 

.18 

.33 

.46 

.54 

•  56 

.66 

.67 

.67 

.67 

.67 

.67 

.67 

'■OV 

10 

.33 

.48 

•  55 

.55 

.55 

.56 

.56 

.61 

1.02 

l.U 

1.23 

1,36 

•jOV 

10 

.27 

.44 

.57 

.62 

.76 

.92 

1,04 

1.09 

1.11 

l.U 

l.U 

1.12 

':ov 

10 

.21 

.31 

.42 

.50 

.61 

.67 

.71 

.71 

.71 

.71 
1,40 

.71 

.71 

t-ov 

11 

.2T 

.36 

.52 

.66 

.66 

1.21 

1.3S 

1.39 

1.40 

1.41 

1.99 

MOV 

15 

.33 

.57 

.76 

.93 

.96 

l.Oi 

1.04 

1.11 

1.19 

1.16 

1.16 

1.16 

fOV 

17 

.42 

.76 

.85 

1.03 

1.13 

UK 

1.14 

1.14 

1.20 

1.5Q 

1.74 

1.79 

NOV 

29 

.33 

.57 
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JUL    27 

.32 

.59 

,60 

.66 

.70 

.73 

.80 

.81 

.81 

.81 

.61 

.61 

»UC    19 

.21 

.37 

.68 

.62 

.74 

.79 

.79 

.79 

.79 

.79 

.79 

.79 

OCT    20 

.19 

.30 

.32 

.35 

.38 

.52 

.69 

.76 

.78 

.80 

.83 

.84 

PITTSBURGH  U 

APR    18 

.29 

.39 

,68 

.53 

.60 

.70 

.78 

.80 

,88 

.94 

.98 

.98 

HEAPING  U          C 

lONE 

MILKES  BARRE 

JUN    19 

,96 

.65 

.72 

.96 

1.04 

1.13 

1,14 

1.15 

1.29 

1.36 

JUL    12 

1.26 

1.66 

»1.87 

2.01 

2.03 

2.06 

2.08 

2.08 

2.19 

2.19 

JUL    28 

.51 

.57 

.61 

.62 

.69 

.99 

1.01 

1.04 

1.05 

l.U 

JOG    U 

.78 

.80 

.80 

1.02 

1.20 

1.82 

1.82 

1.82 

2.36 

2.37 

OCT     3 

.37 

.91 

.62 

.47 

.68 

.68 

.68 

.68 

.66 

.68 

•H30E  ISLAND 

BLOCK  ISLAND 

AUG     9 

.36 

.92 

.71 

1.03 

1.11 

1.12 

1.12 

1.26 

1.28 

1.31 

1.31 

1.31 

AUG    16 

.2' 

.92 

.56 

.66 

.72 

.74 

.80 

.80 

.80 

.80 

.80 

.80 

NOV     3 

.30 

.60 

.80 

1.05 

l.)5 

2.00 

'2.69 

2.69 

2.93 

2.98 

3.08 

3.18 

PROVIDENCE 

JUL    29 

.20 

.39 

.50 

.92 

.59 

.96 

.96 

.97 

.58 

.63 

.73 

.94 

AUG     9 

.31 

.68 

.56 

.86 

•  96 

1.06 

1.07 

1.12 

1.13 

1.13 

1.13 

1.13 

SOUTH  CAROLINA 

CHA«LtSTQN 

APR    IB 

.38 

.39 

.39 

.40 

•  63 

.63 

.90 

.73 

.75 

.75 

.79 

.79 

HAY    19 

.20 

.30 

•  32 

.33 

.39 

.39 

.37 

.40 

.43 

.44 

.48 

.49 

JUN    1} 

.66 

.68 

.52 

.73 

.91 

i.09 

1.46 

1.66 

1.69 

1.69 

1.69 

JUN    l» 

.30 

.39 

.40 

.65 

.57 

.97 

.57 

.57 

.57 

.57 

.97 

JUN    1« 

.90 

.62 

.64 

.67 

.68 

.72 

.74 

.76 

.77 

.83 

.83 

JUN    20 

.63 

.6A 

.44 

■  44 

.64 

.44 

.44 

.44 

.44 

.44 

.46 

JUL    fA 

*  .79 

.80 

l.U 

1.22 

1.25 

1.27 

1.28 

1.29 

1.29 

1.30 

1.30 

1.30 

JUL    21 

.76 

,90 

1.05 

1.55 

1.64 

I. 80 

1,88 

1,95 

1,97 

2,00 

2,02 

AUG     3 

.67 

.63 

.73 

.86 

.87 

.92 

,92 

.92 

.94 

.94 

,96 

AUG     A 

.29 

.60 

.42 

.54 

.66 

.73 

.76 

.97 

1.17 

1.19 

1.21 

AUG    U 

.27 

.30 

.35 

.93 

.95 

.66 

.67 

.69 

.69 

.74 

.77 

AUG    13 

.65 

.67 

.55 

.73 

.75 

.79 

,79 

.75 

.75 

.75 

.79 

Aug   IJ 

.36 

.62 

.52 

.79 

1.11 

1.12 

1.41 

1.61 

1.70 

1.72 

1.79 

SEP     9 

.90 

.99 

.61 

.62 

.62 

.62 

.62 

.62 

.62 

.62 

.62 

SEP    13 

.68 

,67 

.75 

.77 

.83 

1.19 

1.23 

1.27 

1.30 
1.6S 

1.31 

2.08 

NOV     I 

.30 

.35 

.64 

.96 

.70 

.86 

1.18 

1.35 

1.95 

2.35 

SEC    10 

.62 

.66 

.53 

•  66 

.75 

1.02 

1.10 

1.17 

1.26 

1.30 

1.32 

CHARLESTON  U 

-AR     I 

.36 

.36 

.38 

•  60 

.67 

.69 

.90 

.51 

.53 

.99 

.57 

APR    16 

.37 

.58 

.74 

•  79 

1.20 

1.27 

1.36 

1.37 

1.36 

1.40 

1.60 

JUN     6 

'  !71 

.98 

1.08 

1.13 

U16 

1.17 

1.19 

1.22 

1.24 

1.26 

1.29 

1.36 

JUN    20 

.  . 

.'3 

.82 

.97 

1.00 

1,00 

1.00 

1,00 

1,00 

1.00 

1.00 

1.00 

JUL     1 

.6A 

.79 

.92 

1.05 

1.10 

1.10 

1.10 

1.10 

1.10 

I.IO 

1.10 

JUL     » 

.61 

.61 

.41 

.41 

.61 

.41 

."•l 

.61 

.61 

.41 

.61 

AUG     1 

•  61 

.78 

,86 

.86 

.93 

.96 

.97 

.98 

.98 

.98 

.96 

AUG     A 

i66 

.61 
«iO  EN 

DEO  ►■ 

__.90 
lAY  10 

•  53 

.95 

.58 

.63 

.68 

.77 

.93 

1.01 

C 

RECO 

»UG 
AUG 
HUG 
tuG 
AUG 
SEP 
?EP 
<tP 
r.Q\/ 

CnL"»5I4 
Apa 

.lUM 
JJ'! 
JUL 
JUL 
SEP 
''CT 


StAtlOD  and  data 


^j"TH  Carolina 

CHAPLESTuN  j 


JU'J 
JuN 
JUN 
JUN 


SDJTH  0SKQT4 


AHEROEEN 
MAY    1 
JUN    2 
JUM    2 
JUL 
JUL 
JUL    2 

HURHN 
<4V 

JJN    2 
JUL 
JUL 
JUL 

JUL  1 
AUG 

R4PI0  CITY 
MAY 

JUL  1 
JUL  1 
JUL  1< 
JUL    2 


SIjiJX  PALLS 
"■AY     3 

JUN 
JUL 
fUG 
AUG 
AUG 


25 


20 


BRISTOL 
JuN 
JUN 
JUN 
JUN 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
SEP 
SEP 


CHATTANOuGA 
JUN  26 
JUH 
JUL 
JUL 
AUG 
AUG 
AUG 

oec 


KNOXVILLE 
JUN 
JUN 
JUN 
JUL 
AUG 
AUG 
AUG 
Aug 
SEP 
■'CT 


HEMPHIS 
APR 
APR 
MAY 
JUN 
JUL 
JUL 
AUG 
AUG 
AUG 


Mulfflum  prwdpltatioD  in  inchM 
(5  to  180  iBinutM) 


.2r 
.21 

.27 
.2! 

'i.n 

.2< 

.4! 
,1' 

.1' 


.31 

.5C 

.27 
.61 
.61 
.7c 
.71 


.5! 
.4C 


.9t 

.91 

.3C 
.3C 


IS    ^  20        30       4'!        80        80       100      !?n      iqo    I    180 


.49 
,6C 


.81 
.4C 
.9 
.3 
1.0 
,3 
,4E 
,3! 
,31 


,4 
,3t 


,31 

,9- 

,4t 

,5; 

,27 
,5; 
•  33 


,41 

.7; 


i,o: 

,4i 
,7« 
,51 
.3! 
,41 
,9! 
,41 
,3< 
,3! 


fj 


.51: 
.75 
.45 


.52 

.4C 
.9C 
1.21 
.73 
.5! 


.3i 

.61 
.3C 

.63 

1.01 

.7< 

.9< 


.5; 

.4! 
,6< 
.5! 

I.n 
.9; 

.7< 
.41 


1.2( 
.4! 


.31 
.53 

.63 
.61 


1.01 

l.OO 

.43 


1.29 

1.39 

.921 

1.C3 

.45 

.4C 


.4E 

.71 
.5! 

•  1.9! 
.33 
.61 
.7C 
,5C 


1,02 
,6! 
,4! 


.9! 
.91 
.5! 


.4- 
.7( 
.41 


.61 
1.6( 


1.1 

I.?: 


.6^ 
2.6 
,3 
,6 
,7( 
,9 


1.1 
.91 


1.0' 
.91 


.91 
1.4^     1.5 


6!       .7! 


.61 


7( 
6( 
2.9( 
Cll  1.1 
8(  1.0 
91       .6 


7(  1.9 

92  .7 

81  .» 

7<  .8 

41  .4 

73  .7 

6!  .6 

9>  1.2 

63  .7- 
4i 


l.6( 
1.61 
.91 
.X 
.Tl 
.4i 
.9' 
.'1 
.61 


.4< 
.93 
.5! 

.7; 

.7! 
1.6i 


1.0! 

1.81 

1 

1 

1.42 

.4! 

.4( 


'3.7q 
.3 


.62 
.5! 

1.01 

1.51 

.9! 

l.Ot 


.51 
.6! 

1.4( 
.6< 

1.0< 
.91 
.41 


.71 

.41 

.7( 

.61 

'2.91 

1.1< 

1.0! 

.7' 


1.82 
.71 
.91 
.8! 
.41 
.7< 
.6! 

I. 41 
.9! 
.41 


1 
1.73 


.9< 

,»l 

1.02 


.5! 
.7( 
.9( 
.4' 

l.") 
.91 
.7; 
.61 

1.91 


1.3( 
1. 41 


.7! 


.61 

.7( 
.92 

.92j      .7 

1.0<l    1.1' 

,91       .9 

.721       .7 

1.02    1.0 

2.2^    2.6 


1 
2 

1.49  1 
1.3li  1 
1.4"!    1 


1.21 
I 


!.3(j 
1.1 


l.2« 

1.021    1 
.62 
.4! 


7J     1.03    1.01     1.1 


1.2 
.61 


.6 

.9 

1.0 

1.9 

.9( 

I 


.5- 

.6! 

1.5! 
.81 

l.ni 
.51 
.5( 
.61 
.9! 


.7( 
.6( 

3.0( 

1 

1.0( 

.7: 


1.8 

1. 

.91 

.'; 

.7( 

,6 

1.73 

I. 01 

.4' 


1.51 
1.7( 


.4! 
.54 

.61 


.8! 


.7 

.61 

1.1 

.5( 

.7 

1.0 
3.0 


1.51  1.69 
2. 

1.4^     1,45 

1.52  1.56 
1.51J    1.57 

.45 


.4! 


.8; 


4,09.4.18  4.2' 
.3>  .33  .3: 
.77  ,7r  .7 
.91  1,0 
>52|      .52       ,6 


,9S 

.52 

.32 


.7: 

.7! 

.7! 

1.33 


.61 


.62 

.51 

1.02 

1.51 

.94 

1.2 


l.C< 
.71 
.51 
.61 
.9! 
.6! 

1.81 


.7; 

.6( 
3.01 
1.1! 

i.oe 
.71 


1.8! 
.9! 

1.0! 
.6! 
.41 
.71 
.6! 

2.0! 

1.23 
.41 


1.5(4 
1 


.81 
1.6! 


.91 
.52 
.9 
.3 


1.3( 
.7 


.61 
.41 

.71 

.6( 

3.0] 

1.1 

l.O 

.7- 


1.82 

1.02 

i.o; 

.61 
.61 
.7( 
.6 
2.2 
1.3i 


1.51 

i.et 

.8[ 
.4( 
.71 
.4( 

.51 

.91 
1.7; 


.63 

.76 

.77 

.84 

1.12 

.98 

.78 

1  .04 

3.41 


,T 
.7! 
.8 
1.4- 
.91 


.62 
.7« 

1.21 


1.69 
.91 

1.7C 
.8' 
.5! 
.61 


.81 
.4! 

.7! 

.6! 

3.01 


.40 


.69 

.96 

,80 
.82 
>4,21 
.33 
.77 


1.34 
1.25 

.98 
1.02 

.63 


l.lS 
.99 


.32 

1.90 

.33 


.84 

1.98 

.94 


.62 
.65 

1.18 

1.51 

.97 

1.27 


.67 

.90 
.76 
.65 

1.65 
.94 

1.70 
.89 
.50 
.64 
.99 
.91 

I.B7 


.89 
.48 

.70 
.60 


01 
li  1.15 
1.0(  I. 09 
1.1!     1.23 


l.ei     1.62 
1.1^    1.25 
1.05 


.64 
.65 
!.66 
l.4l|    1.57 


1.81 
.6! 
.4t 
.7' 


.79 
.46 
.99 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Station  and  date 


TR 

^NESS 

p 

MEM 

"HIS 

!UC 

n 

N13 

"VILLE 

"AY 

22 

•AY 

23 

M»Y 

?'. 

JUN 

23 

JUL 

20 

A'lii.tNe 

«4Y 

4 

■■4Y 

6 

"AY 

15 

JUL 

?2 

iUG 

i> 

sue 

15 

AUG 

22 

luG 

23 

«UC 

26 

SEP 

10 

i^'6»UL3 

JU'^ 

7 

Jul 

5 

AUG 

21 

4ur- 

24 

<EP 

-7 

5EP 

22 

AUSTIN 

■<AR 

23 

SPP 

27 

KAY  . 

e 

"AY 

16 

J  UN 

2<i 

1UG 

U 

4UG 

25 

^EP 

3 

BP'j  iNSVlLLE 

"AY 

12 

"AY 

13 

"AY 

15 

lUG 

5 

AUG 

6 

AUG 

2<. 

SEP 

10 

^CT 

13 

•JJV 

18 

Cn«PuS  C 

mRISTI 

4PR 

12 

"AY 

16 

AUG 

30 

^£P 

4 

SEP 

21 

■^CT 

12 

MOV 

26 

CtLLAS 

JAN 

29 

JAN 

30 

APR 

27 

-AY 

5 

MAY 

6 

AUG 

<t 

SEP 

3 

SEP 

16 

SEP 

23 

^ICT 

12 

"CT 

12 

1CT 

30 

•JQV 

17 

:ec 

29 

DEL  RIU 

JAN 

15 

FEB 

13 

UP 

23 

APR 

11 

APR 

12 

"AY 

2 

"AY 

6 

JUL 

27 

AUG 

26 

AUG 

27 

OCT 

I* 

nCT 

4 

OCT 

12 

OCT 

27 

EL  PASO 

FHRT  WJRTH 

APR 

16 

APR 

27 

"AY 

5 

"AY 

6 

"AY 

U 

JUL 

21 

AUG 

4 

AUG 

5 

SEP 

8 

SEP 

22 

'CT 

12 

"CT 

12 

Maximum  piacipitation  in  inches 
(5  to  180  minutes) 


,<'Q 
.30 
1.00 
.33 
.32 
.93 
.19 
.35 


1.60 
.54 


l.Ol 
.62 
.65 

1.15 
.80 
.83 
.50 


.95 

.91 
,56 
1.09 
.48 
.51 
.70 
.70 
■  '>6 
.82 


.70 
.50 
.35 

.50 


.63 
."•O 

III* 
.3 
.42 

1.36 
.25 
.51 


,81. 
."•9 
,'•7 


,59 
.92 


."•7 
.55 
.59 
,89 
,'•5 
,33 
,47 
.35 
1.10 
.32 
.32 
■  35 
,47 


,76 
,43 


,47 
1,08 

,7 

.7 
1,25 
1 


.87 

1.10 

1.05 

.69 

.78 


1.05 
1.20 
.63 
1.26 
.50 
.60 
.90 
.80 


.70 

.50 

1.22 

.39 

.51 

1.71 

.32 


M 
1.10 
1.33 
1.06 
l.U 
.56 
.59 


.92 
.53 
.51 
.51 
.32 
.74 
1.13 


.42 
.50 
.65 
.70 
l.Ol 
.60 


.51 
.41 
1.21 
.40 
.36 
.41 
.49 


.77 

.52 

.41 

2.55 

.95 

.50 

.53 

1.15 

.83 

1.00 

1.55 

1.25 

.95 

.62 


.60 
.47 
.70 


30      45       60       80      JOO     120     150     180 


1,33 

1,17 


1.24 
1.27 

,84 
1,53 

,51 

,64 
1.10 
l.U 

,53 
1,00 


1.25 
,57 

1.30 
,90 
,55 
,51 


,73 
1.2* 


2.31 
,45 
,55 


K 

1,13 

1.57 

1.27 

1,18 

.74 

,67 

,72 

.47 


,93 
,65 
,68 
,51 
,33 
1,13 
1,21 


.79 

.65 

,45 

2. 87 

1. 10 

.60 

.56 

1.33 

1,06 

1,10 

2,10 

1,79 

1,12 

,63 


1.05 
,64 
.53 
.59 
.55 
.67 
.57 

1.05 
.52 


.97 
1.35 
1.24 
1.01 
1.15 


1.36 

1.33 

.92 

1.95 

.59 

.66 

1.40 

1.22 


1.30 

.75 

1.38 

1.10 

.56 

.52 


.99 

1.01 
1.24 


2.54 
.63 
.55 


M 

1.13 

1.73 

1.35 

1.22 

.83 

.68 

.84 

.47 


1.02 
.72 


1.47 
1.36 


.53 

.76 
1.62 
.73 
.62 
.47 
.60 


.79 

.71 

.46 

2.89 

1.12 

.82 

.56 

1.36 

1.45 

1.17 

2.50 

1.95 

1.18 

.80 

10NE 


.87 
.80 
.70 

1.21 
.65 
.60 
.59 
.60 
.70 
.61 

1.08 
.84 


.44 
.93 
1.36 
1.24 
1.05 
1.50 


1.48 

1.43 

.98 

2.13 

.66 

.67 

1.67 

1.28 

1.00 

1.01 


1.33 
.87 


1.00 
1.10 
1.24 


1.24 
2,67 


1.14 

1.80 

1.3? 

1.22 

.88 

.68 

.99 

,48 


1.17 
.7 


1.50 
1.57 


.64 
.92 
.90 
2.45 
.91 
.69 
.53 


.83 

.46 

2.89 

1.15 

.85 

.56 

1.36 

1.56 

1.24 

2.71 

2.00 

1.22 

.95 


.91 
.85 
.82 
1.49 
.65 
.66 
.59 


1.12 
.95 


.44 
.99 
1.36 
1.30 
1.07 
1.56 


1.46 
1.51 
1.05 
2.13 
.73 
.67 
1.77 
1.30 
1.16 
1.15 


1 

.96 

1.43 

1.25 

.57 

.52 


1.04 
1.14 
1 

,57 
1.26 
2.70 
1.05 

.55 


3.40 

1.15 

1.82 

1.35 

1.22 

.92 

.66 

1.37 

.46 


1.23 

.93 
.83 

.51 

.34 

1.50 

1.69 


.93 
.65 

1.00 
.93 

2,66 
.93 
.72 
.53 
.93 

2.24 
.91 

1.02 
.53 
.65 


.81 

.91 

.46 

2.89 

1.16 

.38 

.56 

1.36 

1.72 

1.36 

2.82 

2.02 

1.35 

1.03 


.94 
.90 
.85 
1.63 
.65 
.68 
.70 
.65 


1.12 

1.12 


.44 
1.00 
1.36 
1.38 
1.39 
1.56 


1.53 
1.62 
1.10 
2.13 
.82 
.67 
1.86 
1.30 
1.21 
1.20 


1.38 

.93 

1  .44 

1.30 

.59 

.52 


1.06 
1.16 
1.24 

.59 
1.42 
2.71 
1.23 

.55 


3.40 

1.16 

1.82 

1.35 

1.22 

.92 

.68 

1.51 

.48 


1.35 
1.00 
1.04 
.52 
.40 
1.50 
1.7 


1.07 

1.00 

3.08 

.96 

.77 

.53 

1.02 

2.25 

1.03 

1.10 

.55 

.69 


2.89 
1.47 
.92 
.56 
1.36 
1.79 
1.57 
3.18 
2.32 
1.45 
1.04 


.97 
.85 
1.73 
.65 
.70 
.70 
.68 


1.12 
1.25 


1.00 
1.36 
1.36 
1.42 
1.56 


1.60 
1.65 
1.12 
2.13 
.85 
.67 
2.24 
1.31 
1.24 
1.2U 


1.52 
1.12 
1.45 
1.33 


1.07 
1.16 
1.36 

.60 
1.52 
2.72 
1.29 

.55 


3.40 
1.16 
1.82 
1.35 
1.22 
1.17 
.66 
1.S3 


1.60 
1.00 
1.07 
.52 
.48 
1.50 
2.06 


.96 

.65 

l.U 

1.07 

3.26 

1.00 

.86 

.53 

1.04 

2.25 

1.09 

1.14 

.55 

.70 


.47 
2.69 
1.49 
.96 
.56 
1.36 
1.80 
1.63 
3.62 
2.58 
1.46 
1.32 


.95 

1.00 

.90 

1.82 

.65 

.70 

.70 

.68 

.78 

.60 

1.12 

1.47 


1.00 

1.36 
1.38 
1.45 
1.56 


1.60 
1,72 
1.18 
2.13 
.92 
.67 
2.38 
1.33 
1.2' 
1.20 


1,56 
1.13 
1.45 
1.42 
.60 
.52 


1.03 
1.1* 
1.36 

.60 
1.60 
2.74 
1.43 

.55 


3.40 
1.16 
1.62 
1.35 
1.23 
1,29 

.68 
1.76 

.48 


1.62 

1.02 

1,09 

.56 

.51 

1.50 
2.17 


.96 

.65 

1,13 

1,19 

3,58 

1,05 

,93 

,53 

1,13 

2,25 

1,12 

1.16 

.55 

.71 


2.89 
1  ,49 
.96 
,56 
1.36 
1.83 
1.68 
4.1fl 
2.73 
1.49 
1.6? 


1.06 
1.06 
1.96 


1.12 
1.57 


.44 
1. 00 
1.36 
1.36 
1.49 
1.56 


1.61 
1.78 
1.20 
2.13 
.93 
.67 
2.43 
1.36 
1.34 
1.23 


1.64 
1.25 
1.46 
1.52 
.60 
.52 


1.10 
1.16 
1.36 

.60 
1.60 
2.77 
1.63 

.55 


3.40 
1.16 
1.82 
1.35 
1.23 
1.38 

.68 
1.31 

.46 


1.89 
1.02 
1.12 
.58 
.51 
1.50 
2.29 


.96 

.83 

1.15 

1.25 

3.70 

1.05 

1.02 

.53 

1.16 

2.30 

1.22 

1.23 

.55 

.79 


.61 

.96 

.47 

2.89 

1.49 

1.02 

.56 

1.36 

1.86 

1.72 

4.55 

2.76 

1.49 

1.71 


.95 

1  .06 

1.12 

2.03 

.65 

.70 

.70 

.66 

.78 

.69 

1.12 

1.63 


T      CLOCK   MALFUNCTION 
M      NO   RECORD 


TEAR  1969 

Maximum  precipitation  in  inches 

(5  to  180  minutes) 

Station  and  date 

5 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

150   180 

TEXAS 

1 

tALVESTDiN  U 

• 

PEP 

21 

.19 

.29 

,38 

.44 

■  46 

.91 

.52 

.56 

.57 

.5! 

,76   .76 

APR 

12 

,25 

.35 

,41 

.49 

.52 

.64 

.68 

.74 

l.oa 

l.li 

1.24|  1.61 

APR 

17 

,36 

.45 

,46 

.46 

.47 

.93 

.54 

.6C 

.67 

.61 

.7C 

.74 

APR 

27 

.2! 

.46 

,64 

.79 

.91 

.93 

.98 

l.U 

I.IC 

l.U 

I.IC 

1. 10 

"AY 

13 

.40 

.70 

.90 

1.15 

1.72 

2.2- 

2.74 

3.01 

3.22 

3.51 

3.66 

,3.74 

«AY 

16 

.51 

.84 

1.02 

1.05 

1.40 

1.6S 

1.95 

2.01 

2.17 

2.4; 

2.4! 

2.53 

JUN 

4 

.50 

.80 

1.20 

1.31 

1.36 

l.'l 

1.57 

1.54 

1.63 

1.63 

1.63 

1.63 

JUL 

15 

.24 

.46 

,66 

.92 

1.18 

1.3£ 

1.44 

1.41 

1.4E 

1.5C 

1.54 

1.95 

JUL 

19 

.36 

.53 

.57 

.58 

.56 

.95 

.64 

.61 

.6! 

.61 

.6! 

.70 

AUG 

21 

.26 

.41 

.52 

.58 

.65 

.67 

.67 

.61 

.61 

.61 

.67 

.67 

AUG 

27 

.28 

.53 

,66 

.76 

■  64 

.8S 

.89 

.9; 

.92 

.9: 

.94 

.94 

AUG 

27 

.30 

.57 

.65 

.74 

■  92 

1.04 

1.14 

1.6! 

2.0! 

2.2C 

2.23 

2.24 

DEC 

6 

.22 

.40 

.52 

.57 

■  80 

1.01 

1.07 

l.Of 

l.oe 

1.01 

l.K 

1. 11 

mjSTON 

U 

JAN 

16 

.27 

.49 

,68 

.79 

1.05 

1.3! 

1.93 

2.04 

2.11 

2.ie 

2.28 

2.36 

"AY 

3 

,20 

.34 

,52 

.62 

■  76 

.95 

1.06 

l.OS 

1.19 

1.11 

l.K 

1.19 

JuN 

4 

,25 

.50 

,65 

.77 

.97 

1. 11 

1.22 

1.32 

1.39 

1.4! 

1.42 

1.42 

AUG 

26 

,22 

.39 

.47 

.49 

.49 

.4; 

.49 

.4! 

.49 

.41 

.49 

.49 

OCT 

12 

,17 

.27 

,34 

.41 

.43 

.43 

.44 

.44 

.44 

.44 

.93 

.96 

NOV 

16 

,18 

.34 

■  52 

.62 

.63 

.65 

.65 

.71 

.77 

.71 

.6! 

.90 

nEC 

5 

.15 

.27 

■  37 

.40 

■  45 

.91 

.56 

.56 

.59 

.51 

■  J! 

.69 

OEC 

6 

.28 

.36 

.38 

.42 

■  46 

.65 

.68 

.8! 

.86 

.9; 

1^11 

1.23 

LUS»OCK 

"AY 

15 

.25 

.32 

■  41 

.55 

.59 

.59 

.59 

.9! 

.59 

.9! 

.60 

.60 

JUN 

13 

.26 

.40 

■  42 

.44 

■  50 

.»7 

.79 

.8! 

KOC 

1.1- 

1.21 

1.27 

JUL 

21 

.60 

•  1.15 

•1^50 

1.60 

2^10 

2.3C 

2.45 

2.5i 

2.52 

2.9: 

2^5! 

2.59 

AUG 

24 

,27 

.49 

,60 

.72 

1.02 

1.97 

1.75 

1.64 

1.92 

i.'e 

2,0! 

2.12 

SEP 

13 

.25 

.40 

,45 

.46 

.47 

.48 

.50 

.5C 
.5C 

.50 

.9C 

,6! 

.76 

SEP 

17 

,16 

.29 

,35 

.40 

.42 

.44 

.45 

.50 

.51 

,52 

.53 

SEP 

21 

.28 

.50 

,56 

.65 

.75 

.8e 

1.02 

l.Oi 

1.03 

l.U 

1.10 

1. 10 

3CT 

-21 

.20 

.36 

.49 

.57 

■  70 

.ec 

.90 

.95 

l.oe 

l.U 

1,31 

1.47 

MIDLAND 

FEB 

13 

.40 

.54 

,67 

.71 

.76 

.78 

.82 

.62 

.82 

.6! 

,83 

.83 

APR 

11 

.22 

.38 

,44 

.47 

.57 

.6C 

.60 

.61 

.62 

.64 

.64 

.66 

MAY 

4 

.24 

.44 

,48 

.52 

■  53 

.93 

.53 

.52 

.53 

.53 

.5! 

.59 

MAY 

4 

.29 

.46 

,49 

.51 

■  52 

.93 

.53 

.5! 

.55 

.91 

.6C 

.60 

MAY 

6 

.30 

.52 

,65 

.67 

,66 

.95 

l.OC 

1.01 

1.02 

1.02 

1.02 

1.02 

JUN 

3 

.29 

.95 

,71 

.85 

1.39 

1.94 

2.21 

2.26 

2.28 

2.3S 

2.42 

2.48 

PDRT  ARTHUR 

FEB 

14 

.16 

,24 

■  38 

.46 

■  53 

.97 

.59 

.62 

.63 

.63 

.63 

.63 

MAR 

5 

,33 

.51 

■  63 

.64 

■  69 

.8C 

.89 

.94 

.97 

.9! 

1,00 

1. 00 

APR 

5 

.37 

.53 

,64 

.73 

■  75 

.75 

.76 

.76 

.76 

.76 

,76 

.66 

APR 

27 

.27 

.46 

.64 

.72 

■  61 

,86 

1.07 

1.24 

1.90 

1.61 

1,68 

1.73 

MAY 

3 

,19 

.32 

.40 

.45 

■  57 

.63 

.69 

.6! 

.65 

.6! 

,69 

.69 

MAY 

5 

,32 

.52 

■  74 

.92 

U03 

1.16 

1.24 

1.2! 

1.36 

1.43 

1,47 

1.96 

MAY 

13 

.40 

.73 

■  94 

1.06 

1^14 

1.19 

1.23 

1.2! 

1,34 

1.43 

1,48 

1.59 

JUN 

4 

.21 

.37 

.47 

.52 

■  65 

.67 

.68 

.61 

.70 

.72 

,74 

.74 

JUL 

11 

.49 

.76 

.99 

1.22 

1.50 

1.62 

1.66 

1.7C 

1.73 

1.75 

1.77 

1.77 

JUL 

15 

,65 

1.20 

^■77 

2.17 

2.50 

2.67 

2.74 

2.76 

2.76 

2.76 

2.81 

2.83 

JUL 

17 

.49 

.62 

1.16 

1.27 

1.70 

2.05 

2.14 

2.1s 

2.15 

2.1! 

2.19 

2. IS 

JUL 

22 

.21 

.33 

.43 

.46 

■  62 

.99 

1.19 

1.41 

1.46 

1.9c 

1.56 

1.59 

AUG 

7 

.29 

.39 

,43 

.51 

.51 

.51 

.51 

.91 

.51 

.51 

.51 

.91 

AUG 

16 

.31 

.39 

,40 

.40 

.40 

.4C 

.40 

.4C 

.40 

.4C 

.40 

.40 

AUG 

20 

.16 

.34 

,37 

.37 

.57 

.65 

.65 

.6! 

.6! 

.65 

.6! 

.65 

ScP 

4 

.22 

.26 

,49 

.54 

■  56 

.62 

.69 

.70 

.78 

.83 

.63 

.83 

1CT 

12 

.19 

.28 

.40 

.53 

.61 

.71 

.72 

.72 

.72 

.72 

.73 

.74 

NOV 

18 

.26 

.36 

.46 

.50 

.68 

.66 

.73 

.75 

.89 

.99 

l.Ol 

I. 07 

OEC 

6 

.37 

.62 

,64 

1.13 

1.57 

2.18 

2.48 

2.62 

2.79 

2.92 

3.12 

3.13 

nEC 

6 

.21 

.36 

,41 

.44 

.47 

.48 

.57 

.84 

.91 

.93 

.99 

.99 

OEC 

19 

.52 

.68 

,60 

.84 

.85 

.86 

.86 

.89 

1.17 

1.4C 

1.61 

1.62 

SASI  ANGElD 

MAR 

23 

.26 

.44 

.47 

.53 

.66 

.71 

.7e 

.94 

.92 

.95 

,99 

l.Ol 

APR 

12 

.14 

.26 

.31 

.40 

.98 

.76 

.9! 

1.20 

1.34 

1.97 

1.9*1  2. IS 

"AY 

16 

.32 

.47 

.50 

.64 

,60 

.94 

1.02 

1.13 

1.34 

1.41 

1.49 

1.92 

JUL 

27 

.29 

.45 

.45 

.47 

,47 

.46 

.4! 

.46 

.46 

.46 

.48 

.46 

AUG 

26 

.26 

.45 

,43 

,55 

.58 

.62 

.62 

.62 

.63 

.61 

.92 

.<>4 

SEP 

3 

,27 

.39 

.42 

.50 

,57 

.5< 

.60 

.61 

.61 

.61 

.61 

.61 

SEP 

8 

.21 

.27 

■  30 

.36 

,50 

.5< 

.7: 

.98 

1.08 

1.10 

l.U 

1.13 

SEP 

9 

■  17 

.24 

,27 

.31 

,53 

.5t 

.93 

1.04 

1.06 

1.10 

U12 

1.14 

SEP 

18 

.35 

.68 

,75 

.95 

1,40 

1.6( 

l.7t 

1.70 

1.82 

1.83 

Lit 

1.96 

■^CT 

12 

.34 

.50 

,58 

.66 

,6C 

1.3' 

1.52 

1.94 

2.27 

•  2.64 

3.2C 

•  9.92 

5AN  ANin 

MO 

JAN 

15 

.20 

.30 

.42 

.60 

.60 

.87 

.94 

.97 

.98 

1.0« 

U0« 

1.07 

MAR 

15 

.18 

.32 

.43 

.47 

•  50 

.6' 

.68 

.75 

.76 

.76 

■  76 

.76 

MAR 

23 

.26 

.34 

.37 

.38 

.39 

.31 

.4C 

.41 

.41 

.4) 

■  44 

.44 

APR 

u 

.30 

.33 

.33 

.33 

.33 

.3' 

.34 

.34 

.36 

.36 

.36 

.96 

MAY 

3 

.26 

.50 

.64 

.79 

I.IC 

1.2' 

1.3( 

1.37 

1.43 

1.4( 

1.64 

1.76 

JUN 

24 

.21 

.37 

.52 

.59 

■  67 

.9: 

1.06 

l.Of 

1.06 

l.Oi 

1.01 

1.08 

AUG 

24 

.23 

.39 

.55 

.67 

■  98 

i.n 

1.29 

1.3! 

1.39 

1.31 

1.39 

1. 41 

AUG 

27 

.31 

.56 

.73 

.89 

1.04 

1.01 

l.U 

1. 11 

1.18 

1.2( 

1.2C 

1.20 

''CT 

5 

.46 

.83 

1.21 

1.49 

i^ee 

2.1( 

2.2C 

2.2i 

2.25 

2.21 

2.3C 

2.33 

OCT 

12 

.23 

.3i 

.52 

.60 

■  86 

l.K 

1.1' 

1.21 

1.24 

1.26  1.26 

l.2» 

l/ICTURIA 

FEB 

14 

.37 

.44 

.47 

.50 

■  52 

.9: 

.97 

.6( 

.64 

.  .61 

.7! 

.79 

FEB 

21 

.30 

.50 

.65 

.75 

UlC 

1.2! 

1-3! 

l.9( 

1.59 

1.7; 

1.6! 

1.83 

APR 

11 

.70 

tl.sJ 

.1.85 

2.33 

.2^53 

2.7t 

3.12 

3.6; 

3.87 

3.8f 

J.9( 

1.92 

APR 

12 

■  83 

1.22 

1.55 

l.'O 

2^2! 

2.3S 

3.0C 

1.6; 

4.09 

4.3! 

4.6C 

4.61 

MAY 

16 

■  35 

.7C 

.75 

.'4 

1^07 

i.i; 

1.15 

l.l! 

1.20 

1.2! 

1.34 

1.49 

JUN 

3 

■  25 

.48 

.63 

.82 

1^17 

1.4S 

1.7: 

1.7' 

1.79 

1.71 

1.78 

1.60 

JUL 

17 

.30 

.35 

,37 

.39 

■  42 

.91 

.5f 

.51 

.60 

.6( 

.6( 

.60 

JUL 

20 

.27 

.93 

.55 

.55 

.55 

.9! 

.5! 

.9! 

.55 

.9! 

.59 

.99 

JUL 

21 

.36 

.47 

.49 

.56 

■  56 

.91 

.59 

.91 

.59 

.99 

.59 

.99 

AUG 

29 

.28 

.48 

.50 

.55 

■  67 

.7i 

.8! 

.81 

.68 

.«9 

.90 

.90 

SEP 

i 

.52 

.83 

.95 

1.02 

1^23 

1.3i 

1.48 

1.51 

1.52 

1.52 

1.92 

1.92 

SEP 

5 

.30 

.50 

.60 

.66 

■  90 

1.2C 

1.23 

1.23 

1.23 

1.23 

1.23 

1.23 

SEP 

6 

.20 

.33 

.35 

.36 

■  40 

.41 

.55 

.95 

.55 

.9! 

.59 

.95 

SEP 

20 

.25 

.40 

.45 

.57 

■  73 

.8t 

.9C 

.98 

1.03 

l.OS 

1.05 

1.05 

SEP 

23 

.12 

.21 

.28 

.35 

■  53 

.91 

.62 

.64 

.65 

.68 

.70 

.70 

1CT 

12 

.27 

.53 

.60 

.71 

■  67 

l.Ol 

1.2' 

1.3i 

1.32 

1.32 

1.32 

1.32 

NOV 

26 

.22 

.42 

.45 

.67 

■  63 

1.0! 

1.2! 

1.3! 

1,56 

1.82 

1.92 

2.09 

^Ac: 

APR 

27 

.27 

.43 

,46 

.53 

■  65 

i.o: 

1.17 

1.21 

1.25 

1.32 

1.38 

1.J8 

■'AY 

3 

.29 

.37 

•ii 

.45 

■  53 

.98 

.58 

.63 

.66 

.66 

.66 

.66 

"AV 

5 

.25 

.40 

,J5 

.55 

■  79 

.83 

.90 

.93 

.93 

.93 

.'93 

.93 

"AV 

14 

.25 

.50 

.53 

.60 

■  69 

.68 

.70 

.7C 

.70 

.7C 

.70 

.70 

AUG 

14 

.30 

.55 

.69 

.75 

■  89 

.67 

.88 

.93 

.95 

1.06 

1.08 

1.09 

AUG 

29 

.90 

.53 

.56 

.59 

.59 

.64 

.64 

.64 

.64 

.64 

.64 

.64 

18 


EXCESSIVE  SHORT  DURATION  RAINFALL 


SUtton  ud  <Ut» 


tfp 

7 

St" 

16 

U" 

23 

:-CT 

12 

■.IC-IT4 

FALLS 

(>>P 

?6 

"iv 

t> 

JUV 

a 

JbN 

13 

aijC 

2 

«UC 

22 

SEP 

21 

UT»h 

MiL'ORD 

SSLT  L4<E  CITY 

JUL 

29 

BEM.^tiVER 

JuN 

21 

VEBMDiST 

eURLINGT 

JN 

JUN 

13 

JJL 

U 

viatlhU 

LV\Crt">uRG 

JUN 

2 

JUL 

7 

JUL 

7 

JUL 

2S 

»U0 

20 

NOU'DLK 

-iV 

21 

JUfJ 

2 

JUN 

15 

JUL 

I 

JUL 

7 

JUL 

12 

JUL 

23 

JUL 

26 

JUL 

27 

JUL 

29 

tUG 

5 

«UG 

1« 

-LT 

2 

•'CT 

8 

flICHHnr.0 

M4R 

24 

"ty 

9 

JUN 

8 

JUN 

18 

JUL 

3 

JUL 

6 

JUL 

20 

JUL 

21 

JUL 

22 

JUL 

28 

AUG 

1 

iUG 

3 

tUG 

9 

iUC 

U 

Aug 

20 

SEP 

2 

"^EC 

10 

RTiNUKE 

JUN 

21 

JUL 

I 

JUL 

20 

JUL 

21 

JUL 

27 

AUG 

3 

AUG 

16 

WALLOPS    ISLAND 

WASmINGTBN 
OLVUPU 
Q'llLLAYUTE 
SEATTLE    TACDmA 
SPQ'ANE 
STAl-PEUE    PASS 
MALIA    k'ALLA    U 
YAKIMA 

UEST    INDIES 

SAN  JUAN  p,R, 
JAN 
JAN 
PE8 


26 

28 

7 

20 

25 


KUzimum  pnoipMatlon  In  inch** 
(S  to  180  mlnutM) 


.29 
.37 
.39 
.32 

.39 
.<>9 
.29 
.41 
.19 


.30 
.28 
.21 
.27 
.32 
.23 


.5! 

.31 
."■3 
.3i 
.»1 


15       20       30       45       60       80      100     120     150     180 


1.31 
.36 
.65 


.59 

.90 
.'>7 
.47 
.52 


.93 
.57 

.82 
.'6 

.6<> 
1.04 
.56 
.61 
.9<> 


,5 

.6« 


1.13 

1.36 

.39 

.86 


.79 
.68 


,60 
.90 
i«7 
.45 
.45 
.78 
1.62 
■  57 
.69 
.95 
.60 
.37 


.55 

.34 
.98 
.62 

1.77 

1.37 

.81 


.41 
.46 
.58 


.78    1.35 
.39 


.83 
.93 
.45 
.51 


.46 
.97 

2.44 
.65 
.75 

1.26 
.68 
.37 


,16 


>IONE 
tONE 
sONE 
<ONE 
^□NE 
lONE 
■(ONE 


1.81 
.59 


1.59 
i5 


.65 
.92 
.51 

.46 
.46 
.91 
3.00 
.69 


.63 
.59 
.99 

.64 
2.07 
1.63 
1.13 

.97 
2.86 

.63 
1 

.98 
1.03 

.43 
2.05 


1.31    1 

.45 


.401      .6lN 


1.49 

1.71 

.40 

1.31 


1.18 
.90 
.49 

1.92 
.48 
.71 

1.29 


.51 
.95 
.65 
.93 
.52 
.46 
.46 
.92 

3.50 
.73 
.78 

1.45 
.85 
.37 


.68 
.59 

.99 

.64 
2.07 
1.64 
1.20 

.97 
3.38 

.66 
1.45 

.89 
1.03 

.43 
2.20 
I 

.80 


.48 
.76 


»E^ORCTnG   gage    defective    5/1/-12/31/69 


1.49 
1.74 


1.22 

,86 
.49 

1.99 
.59 
.75 

1.41 


.46 
.46 
.92 

3 

.74 

.91 

1.93 

1.01 

.37 


.69 
.59 
.99 

.64 
2.07 
I. 
1.22 

.87 
3 

.67 
1.63 

.89 
1.03 

.44 
2.27 
1.90 

.95 


.77  I. 01  1.22  1.48 
l.OSi  l.n  1.54  1,99  2,19 
5!  1,5!  1.57  1,60 


1.49 

1.85 

.42 

1.49 


1.25 
.90 
.49 

2.04 
.69 
.79 

1.47 


.51 

.95 

.95 

.96 

.52 

.47 

.46 

.92 

3.80 

.74 

.82 

2.25 

1.07 

.43 


2.25 

,88 


2.03  2.26  2.46  2.66  2.79.3.18 


1.49 
1.97 


.93 
1.58 


•  1.28 

.94 
.49 

2,04 
.97 
.87 

1.66 


.51 
.95 

1.03 

1.06 

.53 

.47 

.49 

.92 

3.81 

.75 

.99 

2.76 

I.IO 

.61 


1.00 
.51 
.96 


1.49 

2.12 

.42 

1.49 


1.12 

.49 


.51 

.95 

1.29 

1.10 

.54 

.47 

.50 

.92 

3.97 

.78 

.93 

2.90 

1.16 

.61 


1.05 
.59 

1.65 

.64 
2.07 
1.74 
1.27 

.87 
4.43 

.69 
1.65 

.91 
1.03 

.50 
2.49 
1 

.90 


2.26 

,99 
.66 
.96 
1.02 
.51 
.98 


2.13 

2,20 

1.62 

.49 

,70 


— 





rSAR 

1969 

Mudmtim  pr«ciplUtlon  In  inch** 

(5  to  180  minutM) 

SUUon  and  dat* 

1 

5 

10 

15 

20 

30 

45 

60 

80 

100 

120 

150 

180 

WEST  INDIES 

Si:»  JUAN  P.R, 

JUL    16 

.2( 

.4e 

.61 

.73 

.82 

.9 

.9( 

1.2< 

1.21 

1.2( 

1.2 

1.29 

JUL    22 

.27 

.42 

.4e 

.4'i 

.53 

.53 

.53 

.93 

.53 

.5: 

.6< 

.70 

JUL    22 

.n 

.3! 

.4C 

.41 

,42 

.5, 

.5< 

.54 

.54 

,5< 

.5" 

.57 

^UG    11 

.24 

.43 

.50 

.53 

,63 

,6( 

.6« 

.6t 

.76 

,7( 

.71 

.77 

AUG    16 

.33 

.66 

.84 

.94 

.94 

,8« 

.91 

.91 

.92 

.9; 

1.0 

1 .01 

AUG    17 

.30 

.43 

,46 

.46 

.53 

.6! 

.71 

.71 

.81 

.81 

.93 

.93 

"CT     I 
OCT     5 

.26 

.46 

.63 

.69 

.74 

l.n 

1.21 

1,2« 

1.30 

1.3C 

1.3C 

1.30 

.24 

.40 

.46 

.47 

.47 

.41 

.41 

,4! 

.48 

.41 

.4! 

.48 

ncT    19 

.22 

.32 

.34 

.34 

■  34 

.34 

.34 

.34 

.34 

.34 

•  34 

.34 

'^CT    25 

.25 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

PCT    26 

.22 

.36 

.54 

.71 

.96 

.98 

.89 

.93 

.93 

.93 

.93 

.93 

t'EC    21 
'lEST  VIRGINIA 

.20 

.35 

.47 

.60 

.79 

.99 

.92 

.94 

.94 

.94 

.94 

.94 

leCKLEY 

JUN     1 

.2' 

.52 

,60 

.63 

,64 

.64 

.64 

.64 

.64 

.64 

.64 

.64 

JUN    10 

.19 

.32 

,44 

,52 

.53 

.71, 

.78 

.94 

.94 

.89 

.99 

.95 

JUN    12 

.20 

.31 

,46 

.49 

,54 

.97 

.59 

.59 

.59 

.99 

.59 

.99 

JUN    14 

.33 

.45 

,51 

.52 

,57 

,58 

.60 

.60 

.60 

.60 

.60 

.60 

JUL    21 

•  .45 

.  .92 

.99 

1.00 

1,11 

1.42 

1.55 

1.64 

1.721.1.71, 

1.80 

1.94 

AUG    16 

.21 

.38 

,52 

.56 

,66 

.7: 

.78 

.78 

.78 

.78 

.78 

.78 

SEP     2 

.19 

.32 

.44 

.96 

.71 

.9, 

.94 

.99 

.99 

l.OI 

1,02 

1.04 

;harlestdn 

APR     19 

.30 

.32 

,33 

.34 

,35 

.4! 

.41 

.42 

.42 

.42 

.42 

.42 

JUL     6 

.25 

.49 

.58 

.63 

,75 

,ii 

.78 

.80 

.84 

.99 

.85 

.85 

JUL     7 

.30 

.34 

,4n 

.51 

,75 

.96 

.90 

.90 

.90 

.90 

.90 

.90 

JUL    12 

.26 

.36 

.37 

,42 

,54 

.69 

.70 

.70 

.70 

.71 

.71 

.71 

JUL   ti 

.65 

>1.05 

1.20 

1,35 

1,47 

1.49 

1.49 

1.49 

1.50 

1.91 

1.53 

1.56 

AUG     2 

.41 

.60 

.95 

,88 

,92 

.'1 

.94 

.94 

.94 

.94 

.94 

.94 

AUG    10 

.25 

.37 

.42 

,45 

,60 

.61 

.90 

1.10 

1.27 

1.50 

2.05 

2.35 

AUG    18 

.27 

.33 

.37 

.44 

.62 

.63 

.63 

.63 

.63 

.63 

.63 

.74 

SEP     2 

.20 

.38 

.55 

,60 

.66 

.82 

.90 

.91 

.91 

.92 

.92 

.92 

SEP    17 

.35 

.58 

.6d 

,61 

.61 

.61 

.63 

.6! 

.65 

.69 

.65 

.65 

■LKINS 

JUN     8 

.37 

.63 

.64 

.64 

,67 

.69 

.71 

.71 

.72 

.72 

.72 

1.09 

JUL     5 

.37 

.58 

.74 

.77 

■  78 

.79 

.79 

.79 

,81 

.94 

.95 

.96 

JUL    20 

.19 

.32 

.33 

.34 

.34 

.34 

.34 

.34 

.36 

.36 

.36 

.45 

JUL    27 

•  .66 

►  .83 

.83 

.84 

.86 

.81 

.99 

1.07 

1.07 

1.07 

1.07 

1.07 

AUG     9 

.55 

.72 

.75 

.81 

.92 

.91 

.95 

.9S 

.97 

l.oc 

1.42 

1.57 

AUG     9 

.20 

.35 

,50 

.60 

.66 

.67 

.67 

.47 

.67 

.61 

.67 

.67 

AUG    19 

.19 

.30 

.35 

,50 

,54 

.63 

.73 

.81 

.86 

.91 

1.07 

1.09 

SEP     2 

.32 

.62 

.77 

.91 

1,16 

1.31 

1.4V 

1.65 

1.79 

1.8c 

1.88 

1.93 

iUntington 

"AY    19 

.25 

.42 

.51 

.63 

•  92 

1.01 

1. 10 

1.10 

1.10 

I.IO 

1.10 

1.10 

AUG     9 

.32 

.56 

.60 

.68 

,97 

1.17 

1.22 

1.25 

1.25 

1.25 

1.26 

1.27 

AUG    19 

.18 

.36 

.40 

.47 

.70 

.9C 

.85 

.97 

1.17 

1,33 

1.47 

1.51 

SEP     2 

.15 

.24 

.26 

.32 

.48 

.65 

.82 

1.01 

1.20 

1.33 

1.36 

1.38 

SEP     6 

.27 

.51 

.57 

.66 

.74 

.79 

.79 

.79 

.79 

.79 

.79 

.79 

SEP     7 

.20 

.35 

.38 

.45 

.46 

.92 

.91 

.89 

.92 

.96 

.96 

.96 

SEP    17 

.23 

.35 

.37 

.42 

.46 

.41 

.47 

.5C 

.30 

.50 

.50 

.90 

OCT    20 

.37 

.57 

.S7 

.60 

.63 

.65 

.70 

.79 

.77 

.81 

.82 

.82 

'ARKERSSURG  U 

APR    18 

.20 

.36 

.42 

.46 

.49 

.53 

.57 

.59 

.60 

.95 

1.06 

1.07 

JUN     9 

.39 

.67 

.70 

.74 

1.02 

1.06 

1.18 

1.21 

1.29 

1.25 

1>26 

1.26 

JUN    14 

.37 

.61 

.76 

.81 

.88 

,90 

.92 

.93 

.94 

.95 

•  99 

.95 

JUN    15 

.35 

.41 

.53 

.55 

.56 

.96 

.56 

.56 

.56 

.56 

.56 

.96 

JUL     7 

.14 

.29 

.35 

.39 

,40 

.47 

.52 

,57 

.61 

.62 

.64 

.64 

JUL    27 

.27 

.46 

.54 

.55 

.56 

.99 

.59 

.61 

.61 

.61 

.61 

.61 

AUG     9 

.39 

.62 

.85 

1.12 

1.44 

1.70 

1.85 

2.00 

2.05 

2.07 

2,19 

2.37 

OCT    20 

.28 

.32 

.33 

.33 

,33 

.35 

.37 

.39 

.39 

.39 

.3" 

.39 

wiSCOI-iSIN 

GREEN  SAY 

JUN    26 

.2« 

.48 

.53 

.64 

.85 

1.01 

1.3< 

1.9( 

1.73 

1.84 

2.0! 

2.11 

JUL     4 

.37 

.54 

,6C 

.67 

,69 

.7] 

,72 

.7! 

.83 

.8e 

•  91 

.88 

lAOISON 

MAY    31 

.2C 

.29 

.35 

.40 

,4« 

.44 

.41 

.4( 

.41 

.41 

•  49 

.49 

JUN     4 

.26 

.45 

.53 

.55 

.6C 

.•: 

.9( 

.9! 

.96 

.9( 

.9< 

.96 

JUN    12 

.17 

.30 

.34 

.36 

.39 

■*i 

.4! 

.4! 

.49 

.4! 

.4; 

.99 

JUN   25 

.19 

.35 

.4! 

.52 

.55 

.9! 

l.OI 

l.O! 

l.lt 

1.21 

1.29 

JUN    26 

,27 

.32 

.36 

.36 

.47 

.41 

.4< 

.4! 

.49 

.41 

.41 

.49 

JUL     4 

.3< 

.48 

.51 

.52 

.53 

.51 

.6! 

.6e 

.66 

.6( 

.6( 

.66 

JUL    17 

.25 

.40 

.42 

.59 

.63 

.6> 

,6E 

,7; 

.71 

.81 

.9C 

.81 

JUL    23 

.26 

.40 

.62 

.70 

.73 

.71 

.71 

.71 

.74 

.71 

.7! 

.75 

JUL    26 

.16 

.30 

.41 

.47 

.57 

.51 

.61 

.61 

.61 

.61 

.61 

.61 

JUL    29 

.17 

.27 

.30 

.40 

,52 

.61 

.6! 

.6! 

.69 

.6! 

.6! 

.63 

MLVAUKEE 

JUN    26 

.21 

.37 

.41 

.47 

,92 

.71 

.68 

l.oc 

1.20 

1.2i 

1.31 

1.37 

JUN    27 

.29 

.46 

,56 

.57 

,59 

.6t 

.68 

.6i 

.68 

.61 

.61 

.69 

JUN    29 

.26 

.43 

.54 

.73 

1.03 

1.21 

1.32 

1.5! 

1.66 

1.7( 

1.94 

1.91 

JUL    10 

.26 

.37 

.39 

.41 

.46 

.41 

.47 

.47 

.47 

.41 

.41 

.47 

JUL    16 

.35 

.49 

.50 

.51 

.51 

.91 

.52 

.52 

.52 

.92 

.92 

.52 

JUL    17 

.19 

.37 

.44 

.55 

.67 

.7C 

.73 

.7( 

.83 

.8< 

.99 

.85 

JUL    17 

.30 

.39 

.42 

.48 

.79 

.«« 

1.03 

i.ie 

1.27 

1.34 

1.3t 

1.41 

JUL    26 

.52 

.72 

.90 

1.10 

1,24 

1.28 

1.34 

I. '6 

1.37 

1.31 

1.31 

1.37 

JUL    27 

.30 

.42 

.44 

.49 

,47 

.41 

,48 

.48 

.49 

.4( 

•  48 

.41 

SEP     5 

.26 

.48 

,64 

.72 

.74 

.74 

,74 

.74 

.74 

.74 

•  74 

.74 

WYOMI ^G 

:aSP£R 

AUG     3 

.26 

.4C 

,45 

.49 

,99 

.91 

.9) 

.51 

.38 

.98 

•  5! 

.58 

IHEVENNE 

NONE 

.ANOfR 

JUN      7 

.21 

.31 

.43 

,51 

■  7C 

,»( 

,9! 

l.O! 

1.08 

l.K 

U42 

1.56 

SHERIDAN 

, 

kME 

Data  fron  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  indicates  Rural,  sites. 

»  Haximun  of  record  for  this  duration  and  station.   Period  of  record  is 
that  compiled  in  Veather  Bureau  Technical  Paper  No.  2.  revised,  plus 
1962  and  1963  data.   New  records  are  denoted  only  for  5,  10,  15,  30 
60,  120,  and  180  Binutcs.   The  continuity  of  record  at  stations  that 
have  changed  location  Is  described  on  page  2  of  the  above  reference 


SUNSHINE,  AMOUNT  AND  PERCENT 


Jannuy 

F«bnuxT 

Maieh 

April 

M.r 

Tub* 

July 

August 

S«pt«nb« 

October 

Novamb*! 

D«oemb«r 

Annual 

Station 

J! 

S 

• 

« 

1 

1 

£ 

£ 

9 

• 

=^ 

tu  "o 

1 

l! 

a§ 

is 

1 

1^ 

£-0 

i 

-5 

n 

£-0 

5 

l-s 

J 

1-0 

£ 

l-s 

X 

£  -B 

X 

j! 

1 

is 

i 

11 

J 

1^ 

£  s 

ALABAMA 
BIRMINGHAM 

123 

39 

154 

50 

203 

55 

269 

69 

276 

64 

281 

65 

286 

56 

247 

50 

230 

62 

242 

69 

211 

67 

159 

51 

2563 

60 

MONTGOMERY 

139 

44 

171 

55 

254 

66 

247 

63 

229 

54 

306 

72 

244 

56 

226 

55 

154 

44 

171 

48 

212 

67 

182 

56 

2546 

57 

ALASKA 
ANCHORAGE 

109 

54 

94 

37 

159 

43 

179 

40 

232 

43 

271 

47 

229 

40 

297 

61 

189 

49 

119 

38 

91 

42 

40 

23 

2007 

44 

JUNEAU 

138 

61 

118 

45 

96 

26 

182 

42 

255 

49 

326 

60 

57 

11 

136 

29 

131 

34 

130 

41 

33 

14 

33 

15 

1636 

35 

NOME 

29 

!■' 

146 

61 

156 

43 

237 

52 

278 

48 

114 

18 

195 

32 

165 

36 

152 

42 

54 

18 

103 

54 

28 

21 

1686 

37 

ARIZONA 
PHOENIX 

216 

66 

233 

76 

313 

84 

366 

94 

392 

91 

409 

95 

359 

82 

355 

95 

331 

89 

310 

89 

219 

70 

237 

77 

3741 

84 

TUCSON 

264 

32 

222 

72 

319 

86 

376 

97 

394 

92 

418 

98 

318 

73 

348 

94 

312 

94 

332 

94 

260 

92 

253 

64 

3825 

86 

YUMA 

220 

69 

262 

82 

354 

95 

375 

96 

415 

97 

423 

99 

379 

87 

377 

91 

333 

90 

331 

94 

22^ 

71 

243 

78 

3927 

68 

ARKANSAS 
FORT  SMITH 

123 

39 

171 

56 

237 

64 

243 

62 

260 

64 

289 

55 

347 

78 

323 

77 

247 

56 

167 

49 

213 

59 

150 

49 

2790 

53 

LITTLE  ROCK 

116 

37 

154 

50 

259 

70 

279 

71 

360 

83 

377 

87 

377 

86 

318 

76 

2  34 

63 

229 

65 

204 

65 

155 

51 

3051 

69 

CALIFORNIA 
EUREKA  U 

102 

34 

104 

35 

285 

77 

243 

61 

218 

49 

175 

39 

274 

60 

304 

71 

241 

6* 

221 

54 

188 

53 

142 

49 

2497 

55 

FRESNO 

43 

14 

126 

42 

309 

63 

353 

90 

428 

98 

402 

92 

429 

95 

403 

96 

353 

97 

292 

84 

251 

62 

199 

65 

3502 

81 

LOS  ANGELES  U 

206 

65 

231 

75 

306 

62 

267 

68 

223 

52 

154 

36 

422 

95 

380 

92 

340 

92 

302 

65 

240 

77 

194 

63 

3265 

73 

RED  BLUFF 

88 

29 

86 

29 

276 

75 

301 

76 

412 

92 

339 

75 

449 

98 

416 

96 

342 

91 

259 

75 

245 

92 

126 

43 

3342 

76 

SACRAMENTO 

105 

34 

120 

40 

310 

84 

360 

91 

435 

98 

416 

94 

451 

IPO 

421 

100 

365 

98 

301 

67 

257 

85 

166 

57 

3706 

93 

SAN  DIEGO 

161 

57 

201 

65 

320 

86 

283 

72 

219 

51 

128 

30 

311 

71 

321 

78 

239 

64 

271 

77 

232 

74 

229 

73 

2934 

65 

SAN  FRANCISCO  J 

129 

42 

154 

51 

323 

87 

338 

85 

333 

76 

248 

56 

345 

77 

380 

90 

285 

76 

242 

70 

232 

76 

163 

55 

3171 

71 

COLORADO 

DENVER 

193 

64 

215 

72 

2  64 

77 

295 

74 

275 

62 

251 

55 

329 

72 

321 

75 

267 

71 

175 

51 

210 

70 

161 

55 

2975 

59 

GRAND  JUNCTION 

149 

49 

181 

60 

264 

71 

324 

62 

331 

75 

295 

66 

336 

74 

350 

83 

265 

71 

150 

43 

232 

77 

161 

52 

3060 

69 

PUEBLO 

204 

67 

231 

77 

271 

73 

309 

78 

30  3 

69 

261 

63 

306 

68 

306 

73 

272 

73 

161 

46 

246 

81 

201 

58 

3090 

69 

CONNECTICUT 

HARTFORD 

179 

61 

156 

53 

223 

60 

238 

59 

303 

67 

265 

63 

206 

45 

288 

67 

219 

59 

249 

73 

128 

43 

152 

54 

2628 

59 

FLORIDA 

APALACHICOL-  U 

174 

54 

169 

54 

283 

76 

304 

79 

277 

65 

328 

78 

205 

48 

205 

50 

209 

57 

181 

51 

207 

54 

198 

62 

2739 

51 

JACKSONVILLE 

159 

49 

158 

51 

269 

72 

308 

60 

284 

57 

356 

84 

273 

63 

241 

59 

195 

53 

123 

35 

174 

55 

239 

75 

2779 

63 

KEY  WEST 

202 

60 

236 

74 

232 

62 

305 

80 

332 

80 

315 

77 

341 

61 

322 

60 

224 

61 

197 

55 

240 

73 

255 

77 

3200 

72 

LAKELAND  U 

221 

67 

220 

70 

193 

52 

283 

73 

280 

67 

285 

68 

258 

61 

241 

59 

175 

47 

170 

49 

200 

62 

234 

73 

2759 

62 

TAMPA 

213 

65 

203 

65 

213 

57 

292 

76 

292 

70 

358 

86 

339 

80 

300 

74 

266 

73 

158 

44 

202 

62 

248 

77 

3087 

70 

GEORGIA 

ATLANTA 

146 

46 

167 

54 

257 

69 

255 

65 

276 

64 

293 

66 

319 

73 

265 

69 

215 

59 

235 

57 

222 

71 

164 

53 

2835 

64 

MACON 

132 

41 

150 

49 

247 

66 

267 

68 

274 

64 

317 

74 

295 

68 

247 

60 

210 

57 

225 

54 

219 

69 

192 

62 

2774 

53 

SAVANNAH 

200 

63 

187 

61 

283 

76 

298 

76 

266 

62 

330 

77 

227 

52 

187 

45 

176 

47 

202 

57 

217 

59 

217 

59 

2792 

53 

HAWAI 1 

HILO 

120 

35 

65 

20 

138 

37 

95 

25 

177 

44 

264 

66 

214 

52 

206 

'■Z 

122 

33 

225 

62 

133 

40 

152 

45 

1910 

43 

HONOLULU 

208 

61 

176 

55 

310 

63 

263 

69 

297 

73 

274 

69 

289 

70 

304 

76 

246 

67 

234 

65 

199 

59 

201 

60 

3000 

66 

KAHULUI 

214 

63 

202 

63 

269 

72 

249 

66 

329 

81 

323 

80 

320 

78 

2  94 

74 

262 

71 

302 

84 

241 

72 

233 

69 

3239 

73 

LIHUE 

171 

.  50 

69 

22 

185 

49 

170 

45 

218 

53 

231 

57 

224 

54 

2  50 

63 

186 

51 

214 

59 

148 

44 

159 

47 

2226 

60 

IDAHO 

BOISE 

74 

26 

111 

36 

285 

77 

315 

78 

389 

85 

329 

71 

433 

93 

410 

95 

302 

8C 

241 

70 

224 

77 

101 

36 

3213 

72 

POCATELLO 

101 

35 

148 

50 

250 

69 

291 

72 

391 

85 

273 

60 

408 

88 

394 

69 

298 

80 

206 

60 

181 

62 

72 

25 

3005 

67 

ILLINOIS 

CAIRO  U 

101 

33 

101 

33 

243 

66 

246 

62 

294 

67 

296 

67 

323 

72 

323 

77 

254 

66 

168 

64 

159 

52 

122 

41 

2650 

60 

CHICAGO  MIDWAY 

88 

30 

128 

43 

242 

65 

234 

58 

235 

52 

219 

48 

268 

58 

313 

73 

218 

56 

159 

46 

118 

40 

59 

21 

2283 

51 

MOLINE 

104 

35 

151 

51 

241 

65 

216 

54 

267 

59 

258 

57 

269 

56 

326 

76 

220 

59 

172 

50 

143 

46 

119 

42 

2485 

58 

PEORIA 

101 

34 

133 

44 

230 

62 

203 

51 

233 

52 

227 

50 

276 

60 

320 

75 

221 

59 

169 

49 

139 

47 

112 

39 

2364 

53 

SPRINGFIELD 

104 

35 

132 

44 

241 

65 

249 

62 

283 

53 

265 

63 

317 

70 

321 

76 

271 

72 

199 

59 

154 

51 

92 

31 

2647 

59 

INDIANA 

EVANSVILLE 

114 

37 

122 

40 

225 

61 

214 

54 

287 

65 

301 

56 

300 

67 

336 

80 

268 

77 

199 

57 

138 

45 

114 

36 

2540 

59 

FORT  WAYNE 

112 

36 

171 

57 

261 

70 

220 

55 

305 

68 

252 

56 

265 

62 

354 

85 

235 

63 

169 

55 

99 

33 

93 

32 

2568 

68 

INDIANAPOLIS 

72 

24 

105 

35 

204 

55 

188 

47 

214 

48 

224 

50 

273 

60 

328 

77 

225 

60 

200 

58 

101 

34 

55 

19 

2189 

49 

IOWA 

DES  MOINES 

103 

35 

108 

36 

237 

54 

246 

61 

227 

50 

254 

55 

262 

57 

324 

76 

243 

65 

152 

44 

162 

55 

102 

36 

2419 

54 

SIOUX  CITY 

91 

31 

134 

45 

248 

67 

260 

65 

232 

51 

266 

58 

315 

58 

313 

73 

264 

70 

142 

41 

175 

50 

107 

38 

2544 

57 

KANSAS 

CONCORDIA 

102 

34 

115 

38 

175 

47 

262 

66 

224 

50 

275 

61 

285 

63 

2  60 

51 

252 

67 

158 

46 

209 

70 

125 

43 

2441 

55 

DODGE  CITY 

133 

43 

144 

48 

211 

57 

319 

81 

342 

78 

334 

75 

305 

58 

251 

60 

222 

59 

132 

38 

252 

83 

150 

50 

2794 

63 

TOPEKA 

IOC 

33 

124 

41 

198 

53 

223 

56 

254 

57 

265 

59 

294 

65 

258 

61 

211 

56 

153 

44 

202 

67 

84 

29 

2365 

53 

WICHITA 

lie 

38 

152 

50 

199 

54 

254 

64 

262 

60 

279 

53 

331 

74 

285 

68 

225 

60 

132 

38 

243 

80 

116 

40 

2598 

68 

KENTUCKY 

LOUISVILLE 

121 

40 

146 

48 

232 

63 

262 

66 

290 

65 

300 

68 

305 

58 

336 

90 

255 

69 

210 

60 

124 

41 

127 

43 

2711 

61 

LOUISIANA 

SHREVEPORT 

134 

42 

161 

50 

206 

56 

236 

61 

265 

52 

364 

65 

317 

73 

271 

56 

286 

77 

225 

64 

223 

71 

168 

54 

2858 

64 

MAINE 

PORTLAND 

155 

53 

138 

47 

158 

43 

241 

60 

251 

55 

292 

63 

238 

51 

2  64 

61 

192 

49 

197 

59 

110 

38 

104 

37 

2329 

52 

MARYLAND 

BALTIMORE 

156 

52 

128 

42 

229 

62 

209 

63 

311 

70 

241 

54 

182 

40 

261 

62 

205 

^^ 

214 

62 

144 

4B 

136 

46 

2415 

54 

MASSACHUSETTS 

BLUE  HILL  OBS  R 

163 

57 

106 

37 

177 

49 

243 

63 

270 

62 

263 

60 

201 

45 

303 

73 

210 

59 

200 

51 

lit 

41 

119 

43 

2370 

55 

BOSTON 

160 

61 

119 

40 

196 

53 

275 

69 

283 

63 

290 

63 

230 

50 

329 

77 

234 

62 

228 

66 

123 

42 

122 

43 

2609 

59 

NANTUCKET 

99 

33 

98 

33 

219 

59 

284 

71 

297 

56 

210 

46 

163 

40 

275 

64 

213 

57 

217 

53 

111 

37 

94 

33 

2299 

52 

MICHIGAN 

ALPENA 

62 

22 

152 

52 

215 

58 

217 

54 

269 

59 

219 

47 

312 

56 

325 

75 

202 

54 

92 

27 

83 

29 

54 

20 

2202 

49 

DETROIT  M  WAYNE  CO 

67 

30 

137 

46 

239 

65 

226 

56 

262 

56 

213 

47 

264 

57 

339 

79 

195 

52 

147 

43 

85 

29 

85 

30 

2279 

51 

GRAND  RAPIDS 

61 

28 

135 

46 

250 

68 

196 

49 

240 

53 

204 

44 

277 

60 

331 

77 

199 

53 

121 

35 

98 

30 

76 

28 

2202 

49 

LANSING 

97 

33 

153 

52 

265 

72 

190 

47 

257 

57 

161 

40 

267 

57 

320 

74 

206 

55 

127 

37 

73 

25 

94 

30 

2218 

50 

MARQUETTE  U 

61 

22 

144 

50 

226 

61 

224 

55 

292 

63 

220 

47 

338 

71 

336 

76 

220 

58 

119 

35 

129 

4<V 

79 

29 

2387 

53 

SAULT  STE  MARIE 

69 

25 

180 

62 

254 

69 

214 

53 

287 

62 

241 

51 

325 

56 

309 

71 

203 

54 

73 

21 

97 

34 

111 

41 

2362 

53 

MINNESOTA 

OULUTH 

89 

32 

167 

58 

261 

71 

2'^'. 

62 

257 

55 

219 

46 

316 

66 

353 

90 

217 

sp 

97 

29 

7=. 

27 

69 

25 

2373 

53 

MINNEAPOLIS 

99 

35 

131 

45 

263 

71 

249 

62 

304 

66 

211 

45 

285 

51 

371 

85 

249 

66 

119 

35 

''5 

26 

h9 

25 

2426 

•^i* 

MISSISSIPPI 

JACKSON 

113 

35 

154 

50 

206 

55 

238 

61 

264 

62 

303 

71 

247 

57 

251 

51 

236 

^4 

174 

170 

54 

162 

52 

2519 

57 

SUNSHINE,  AMOUNT  AND  PERCENT 


laniUTT 

Ftbnurr 

March 

April 

Mar 

Tub* 

luly 

Angiut 

Octobar 

r 
NoramlMi  1 

Dcombai 

Annual 

Statton 

S 

_• 

£ 

J 

J 

s 

• 

s 

• 

& 

0  1 

5 

£     O 

3 

S.'Z 

1 

i! 

X 

ll 

iS  o 

i 

n 

i 

& 

£-o 

1 

1^ 

X 

ll 

1 

ll 

1 

is 

X 

1! 

i! 

MISSOURI 

COLUMBIA 

103 

34 

117 

39 

262 

68 

248 

62 

240 

64 

294 

66 

338 

76 

324 

76 

268 

69 

187 

64 

163 

60 

121 

41 

2666 

60 

KANSAS  CITY 

130 

43 

127 

42 

252 

68 

262 

71 

248 

56 

303 

68 

32C 

71 

2  89 

68 

238 

64 

161 

46 

194 

64 

115 

39 

2669 

60 

ST  LOUIS 

111 

36 

123 

41 

255 

69 

261 

66 

226 

51 

293 

66 

312 

69 

296 

70 

255 

68 

190 

56 

162 

54 

93 

31 

2676 

58 

SPRINOFIELD 

119 

39 

126 

41 

242 

65 

236 

60 

246 

66 

261 

69 

344 

77 

305 

73 

261 

70 

196 

56 

207 

66 

105 

35 

2647 

69 

MONTANA 

8ILLIKGS 

43 

15 

97 

34 

238 

64 

305 

76 

2  74 

59 

246 

52 

362 

76 

390 

89 

288 

'»7 

133 

39 

116 

41 

101 

37 

2592 

66 

GREAT  FALLS 

106 

39 

170 

59 

301 

82 

295 

72 

305 

66 

269 

56 

422 

88 

406 

92 

304 

81 

136 

40 

153 

54 

120 

45 

2988 

67 

HAVRE 

166 

57 

223 

76 

284 

77 

305 

74 

379 

80 

351 

73 

415 

85 

411 

93 

317 

64 

151 

45 

162 

69 

115 

44 

3269 

73 

HELENA 

85 

30 

136 

48 

279 

75 

263 

64 

332 

71 

266 

56 

419 

68 

394 

90 

2  86 

76 

140 

41 

155 

58 

157 

59 

2922 

65 

MISSOULA 

52 

19 

119 

41 

227 

61 

204 

50 

3  36 

72 

276 

58 

400 

P4 

395 

90 

204 

54 

147 

43 

146 

62 

<4 

24 

2572 

58 

NEBRASKA 

LINCOLN  U 

88 

30 

117 

39 

199 

54 

260 

63 

252 

56 

273 

60 

312 

60 

260 

66 

265 

71 

167 

46 

176 

50 

166 

54 

2526 

57 

NORTH  PLATTE 

90 

30 

109 

36 

226 

61 

287 

72 

275 

61 

281 

62 

328 

72 

304 

71 

274 

73 

136 

39 

220 

74 

I'T 

56 

2686 

50 

OMAHA 

64 

22 

104 

35 

2  30 

62 

278 

69 

285 

63 

383 

85 

337 

73 

335 

78 

281 

76 

199 

68 

191 

64 

154 

64 

2841 

64 

VALENTINE 

126 

44 

118 

40 

212 

57 

281 

70 

290 

64 

262 

67 

316 

68 

344 

"0 

291 

78 

143 

42 

161 

62 

139 

49 

2703 

61 

NEVADA 
ELY 

182 

60 

164 

55 

319 

86 

329 

83 

368 

83 

250 

56 

341 

75 

316 

76 

306 

82 

216 

62 

253 

84 

130 

44 

3172 

71 

LAS  VEGAS 

190 

61 

198 

65 

302 

81 

380 

96 

390 

89 

394 

90 

376 

84 

386 

92 

331 

SO 

306 

87 

267 

83 

271 

90 

3779 

86 

PENO 

145 

48 

149 

50 

315 

85 

377 

95 

415 

93 

361 

81 

421 

93 

416 

96 

368 

98 

326 

94 

256 

66 

257 

88 

3807 

85 

WINNEMUCCA 

105 

35 

65 

22 

231 

62 

338 

85 

415 

93 

216 

48 

408 

89 

403 

04 

341 

91 

276 

80 

249 

84 

132 

46 

3179 

71 

NEW  HAMPSHIRE 
CONCORD 

176 

60 

154 

52 

212 

67 

246 

61 

286 

63 

301 

65 

240 

51 

300 

70 

195 

52 

197 

68 

111 

38 

126 

46 

2543 

57 

UT  WASHINGTON  OBS 

76 

26 

123 

41 

105 

28 

167 

41 

171 

37 

176 

37 

150 

31 

106 

24 

109 

28 

142 

41 

54 

18 

101 

36 

1479 

33 

NEW  JERSEY 
ATLANTIC  CITY 

136 

45 

94 

31 

178 

48 

193 

49 

260 

59 

233 

52 

193 

43 

280 

66 

214 

57 

204 

59 

144 

48 

107 

37 

2238 

60 

TRENTON  U 

187 

62 

128 

43 

243 

65 

243 

61 

339 

76 

279 

62 

205 

45 

309 

73 

232 

62 

207 

60 

134 

45 

120 

41 

2525 

59 

NEW  MEXICO 
ALdUOUEROUE 

212 

68 

227 

74 

301 

61 

328 

84 

341 

79 

367 

85 

313 

71 

320 

77 

289 

78 

2M 

7? 

261 

81 

226 

74 

3425 

77 

ROSWELL 

217 

68 

219 

71 

286 

77 

311 

80 

322 

75 

333 

78 

342 

78 

286 

69 

226 

61 

237 

67 

226 

72 

190 

61 

3194 

72 

NEW  YORK 
ALBANY 

137 

47 

132 

44 

175 

47 

223 

56 

255 

56 

261 

57 

237 

51 

277 

64 

164 

44 

191 

56 

78 

27 

108 

38 

2238 

50 

BINGHAMTON 

106 

36 

140 

47 

207 

56 

213 

53 

290 

64 

264 

68 

249 

64 

310 

72 

245 

65 

194 

57 

76 

26 

91 

32 

2384 

53 

BUFFALO 

105 

36 

136 

46 

193 

52 

233 

58 

274 

60 

231 

60 

316 

68 

341 

79 

192 

61 

154 

45 

66 

22 

75 

27 

2315 

62 

NEW  YORK  U 

198 

66 

145 

49 

221 

60 

233 

58 

339 

76 

296 

66 

184 

40 

286 

67 

247 

66 

222 

64 

116 

39 

lie 

41 

2606 

58 

ROCHESTER 

126 

43 

144 

49 

183 

5n 

239 

59 

270 

69 

230 

50 

280 

60 

306 

71 

190 

51 

128 

37 

65 

19 

62 

19 

2205 

49 

SYRACUSE 

69 

24 

99 

34 

183 

40 

218 

54 

267 

50 

255 

55 

314 

67 

339 

79 

205 

55 

130 

38 

65 

22 

100 

35 

2242 

50 

NORTH  CAROLINA 

ASHEVILLE 

154 

49 

162 

53 

275 

74 

267 

73 

324 

74 

291 

67 

315 

71 

298 

71 

213 

57 

224 

64 

212 

69 

178 

59 

2932 

66 

CAPE  HATTERAS  P 

159 

51 

136 

45 

260 

70 

273 

70 

317 

73 

316 

73 

316 

71 

307 

74 

218 

69 

185 

53 

140 

45 

144 

47 

2772 

62 

CHARLOTTE 

177 

57 

185 

61 

302 

81 

298 

76 

346 

60 

292 

67 

321 

73 

283 

68 

194 

52 

222 

63 

196 

64 

206 

56 

3024 

68 

GREENSBORO 

140 

45 

166 

54 

277 

75 

262 

64 

309 

71 

238 

54 

283 

64 

261 

62 

209 

56 

217 

62 

180 

58 

162 

53 

2694 

61 

RALE1 GH 

148 

48 

191 

63 

2  96 

80 

309 

78 

314 

72 

259 

59 

2  96 

67 

289 

69 

236 

63 

224 

64 

169 

51 

162 

60 

2932 

56 

WILMINGTON 

191 

61 

194 

63 

286 

77 

278 

71 

327 

76 

286 

66 

316 

72 

269 

69 

201 

54 

236 

67 

216 

69 

106 

64 

3017 

68 

NORTH  DAKOTA 
BISMARCK 

145 

52 

109 

38 

266 

77 

299 

73 

342 

73 

290 

61 

366 

77 

371 

85 

279 

74 

120 

36 

110 

39 

97 

36 

2796 

63 

FARGO 

74 

27 

91 

32 

274 

74 

273 

67 

283 

61 

235 

60 

336 

70 

400 

91 

287 

76 

139 

41 

155 

65 

106 

40 

2662 

69 

WILLISTON 

128 

47 

166 

58 

245 

66 

287 

70 

344 

73 

316 

66 

369 

30 

406 

92 

294 

78 

160 

48 

146 

53 

90 

34 

2970 

65 

OHIO 
CINCINNATI  OBS 
CLEVELAND 
COLUMBUS 
DAYTON 
TOLEDO 

138 
10'^ 

46 

34 

123 
132 

41 
45 

235 

204 

63 
55 

204 
228 

51 

57 

277 
297 

62 
66 

276 
250 

62 
65 

2  54 

250 

56 
54 

296 

314 

70 
73 

194 
187 

62 

60 

194 
163 

66 
53 

70 
52 

23 

21 

103 
29 

35 

10 

2367 
2238 

63 
50 

96 

32 

121 

40 

178 

48 

196 

49 

266 

60 

228 

51 

248 

54 

316 

74 

199 

53 

201 

5  8 

53 

16 

62 

21 

2163 

49 

130 
123 

43 

41 

146 
163 

49 
55 

207 
269 

56 
73 

208 
238 

52 
60 

286 
305 

64 
68 

262 
226 

58 
50 

237 
246 

52 

53 

323 
339 

76 
79 

275 
175 

74 
47 

189 
171 

56 

60 

96 

91 

32 

31 

76 

107 

26 
37 

2434 
2461 

65 

64 

OKLAHOMA 
OKLAHOMA  CITY 
TULSA 

149 
104 

48 
33 

168 
168 

55 

55 

220 
224 

59 
60 

240 
246 

61 
62 

238 
267 

55 
61 

313 
237 

72 
64 

392 

360 

88 

79 

329 
302 

79 
72 

276 
232 

74 
62 

163 
142 

46 
41 

219 
216 

71 
70 

141 

133 

45 
44 

2845 
2621 

54 
59 

OREGON 
PORTLAND 

78 

28 

147 

iO 

274 

74 

240 

59 

266 

62 

243 

52 

327 

69 

329 

75 

216 

57 

150 

44 

105 

37 

47 

17 

2443 

56 

PACIFIC  AREA 
JOHNSTON 

183 

52 

163 

50 

302 

81 

214 

67 

308 

77 

316 

60 

307 

76 

291 

74 

248 

68 

256 

70 

227 

57 

247 

71 

3060 

69 

KOROR  R 
MAJURO 
PAGO  PAGO 

248 

68 

263 

79 

278 

74 

281 

76 

183 

47 

140 

37 

129 

33 

193 

50 

168 

46 

223 

60 

164 

45 

237 

56 

2606 

67 

150 

41 

190 

57 

213 

57 

192 

62 

238 

62 

199 

53 

193 

50 

237 

62 

196 

54 

248 

57 

157 

44 

142 

39 

2367 

53 

164 

41 

137 

39 

172 

46 

150 

42 

141 

40 

153 

45 

133 

38 

171 

47 

309 

86 

211 

66 

246 

51 

1985 

PONAPE  R 

155 

42 

143 

43 

218 

58 

208 

57 

223 

58 

233 

62 

136 

35 

223 

58 

226 

62 

227 

61 

164 

52 

150 

41 

2326 

62 

TAGUAC  GUAM  R 

184 

52 

219 

67 

281 

75 

284 

76 

276 

70 

267 

74 

236 

59 

229 

59 

186 

50 

144 

39 

177 

61 

177 

50 

2677 

50 

IPUK  MOEN  ISL»>ID 

WAKE 

YAP  R 

275 

75 

253 

76 

296 

■■9 

269 

73 

264 

73 

276 

73 

274 

71 

308 

80 

278 

76 

272 

73 

207 

59 

238 

55 

3231 

73 

249 

72 

229 

71 

330 

8« 

322 

85 

341 

84 

326 

82 

306 

75 

331 

83 

231 

63 

286 

79 

207 

51 

208 

61 

3371 

76 

195 

54 

201 

61 

265 

68 

246 

66 

245 

63 

217 

57 

160 

38 

214 

65 

147 

40 

223 

60 

174 

50 

212 

59 

2478 

55 

PENNSYLVANIA 
HARRISBURG 
PHILADELPHIA 
PITTSBURGH 
PITTSBURGH  u 
SCRANTON 

156 
169 
95 
92 
132 

52 
56 
32 
31 
44 

138 
112 
138 
137 
144 

46 
37 
46 
46 
49 

264 
246 
2  39 
217 
212 

71 
66 
64 
58 
67 

233 
214 
204 
221 
235 

59 
54 
61 
66 

69 

308 
268 
267 
266 
323 

69 
65 
60 
69 
72 

266 
272 
211 
207 
310 

59 
61 

47 
46 

68 

199 
179 
224 
232 

247 

44 
39 
49 
61 
64 

298 
276 
237 
260 

321 

70 
66 
66 
59 
75 

232 

224 

171 
161 
230 

62 
60 
46 
40 
62 

225 
216 
186 
202 
210 

65 
62 
64 
58 
61 

130 
156 
53 
62 
69 

43 
63 
21 
21 
23 

122 

130 
37 
82 
89 

42 
45 
13 
28 
31 

2673 
2485 
2076 
2116 
2623 

58 
57 
47 
47 
57 

RHODE  ISLAND 
PROVIDENCE 

176 

59 

118 

40 

215 

58 

265 

66 

2  80 

62 

260 

57 

193 

42 

293 

68 

234 

63 

226 

66 

123 

41 

123 

43 

2505 

56 

SOUTH  CAROLINA 
CHARLESTON 
COLUMBIA 
GNVLE  SPARTANBURG 

148 
181 
140 

47 
57 
45 

167 
149 
159 

54 
49 
52 

234 
235 
266 

63 
63 

77 

264 
251 
252 

68 
64 
64 

253 
279 
292 

59 
65 
67 

289 
257 
268 

68 
60 
62 

279 
237 
263 

64 
54 

64 

176 

176 
241 

43 
42 
58 

200 
172 
206 

54 
46 
55 

219 
220 
233 

62 
63 
66 

230 
216 

210 

73 
59 
58 

215 
192 
179 

59 
62 
59 

2673 
2566 
2'748 

60 
58 
62 

SOUTH  DAKOTA 
HURON 
RAPID  CITY 

107 
107 

37 
37 

112 

107 

38 
36 

277 
230 

75 
62 

257 
244 

64 
60 

209 
313 

65 
68 

282 
230 

61 
60 

331 
344 

70 
73 

351 
361 

81 

83 

287 
307 

76 
82 

136 
149 

39 
44 

168 

166 

55 

64 

161 
148 

65 

53 

2747 
2697 

62 

60 

TENNESSEE 
CHATTANOOGA 
KNOXVILLE 
MEMPHIS 
NASHVILLE 

120 
141 
137 
116 

38 

45 
44 
37 

127 
145 
149 
121 

41 

46 
49 

40 

207 
254 
204 
235 

66 

69 
55 
63 

236 
298 
26C 
252 

60 
76 
64 
64 

275 
337 
279 
315 

63 
77 
64 
72 

243 
319 
311 
320 

56 
73 
72 
73 

272 
336 
321 

318 

62 
76 
73 
71 

265 
328 
293 
321 

61 
79 
70 
77 

208 
283 
227 
240 

56 
76 
61 
64 

206 
234 
239 
217 

69 
67 
68 
62 

165 
171 
191 
144 

69 
66 
52 
47 

123 
81 
154 

103 

40 
27 
64 
34 

2465 
2927 
2764 
2702 

55 
55 
62 
61 

21  - 


SUNSHINE,  AMOUNT  AND  PERCENT 


January 

Febniai7 

Maich 

April 

May 

Jtine 

July 

Au9U<t 

S«pt«mb«i 

October 

Novembar 

Dacembar 

Annual 

Station 

.1 

^ 

_5 

^ 

J 

J5 

S 

A 

£ 

JS 

1 

£-0 

X 

£-0 

1 

Jl 

£ 

n 

£  "o 

X 

11 

.2^ 

S 

i 

II 

X 

1-0 

X 

0.  "Z 

1 

£-0 

S 

£-0 

X 

n 

£-0 

X 

0  5 

£  ■o 

TEXAS 
ABILENE 

187 

58 

184 

59 

219 

59 

305 

78 

314 

73 

335 

78 

381 

88 

314 

76 

217 

59 

171 

48 

195 

62 

202 

65 

3023 

68 

AMARI LLO 

159 

51 

177 

58 

214 

58 

275 

70 

298 

69 

335 

77 

373 

84 

314 

75 

221 

59 

166 

47 

249 

80 

166 

54 

2948 

66 

AUST I N 

138 

43 

136 

44 

204 

55 

233 

60 

274 

65 

298 

71 

330 

77 

292 

71 

250 

67 

178 

50 

191 

60 

202 

64 

2726 

61 

BROWNSVILLE 

99 

30 

106 

33 

198 

53 

242 

63 

312 

75 

372 

90 

381 

90 

282 

70 

226 

61 

198 

55 

129 

40 

220 

67 

2764 

62 

CORPUS  CHRISTI 

117 

36 

111 

35 

202 

54 

209 

54 

310 

74 

362 

87 

329 

77 

267 

71 

263 

71 

177 

50 

155 

48 

178 

55 

2701 

61 

DALLAS 

153 

48 

155 

50 

192 

52 

231 

59 

240 

56 

321 

75 

348 

80 

289 

70 

220 

59 

184 

52 

217 

69 

174 

56 

2725 

61 

EL  PASO 

258 

80 

273 

88 

341 

92 

375 

96 

386 

90 

398 

93 

332 

77 

356 

(17 

300 

61 

253 

80 

249 

79 

247 

79 

3769 

85 

GALVESTON  U 

131 

40 

116 

37 

195 

52 

225 

58 

266 

63 

350 

83 

338 

79 

320 

78 

304 

82 

218 

61 

185 

58 

136 

43 

2784 

63 

HOUSTON 

131 

40 

101 

33 

202 

54 

231 

60 

262 

62 

328 

7^ 

332 

77 

304 

74 

26J 

71 

216 

61 

190 

59 

166 

52 

2726 

61 

PORT  ARTHUR 

95 

29 

111 

36 

174 

47 

163 

42 

111 

64 

318 

75 

273 

63 

259 

63 

226 

61 

249 

70 

218 

68 

175 

55 

2531 

57 

SAN  ANTONIO 

143 

44 

144 

45 

213 

57 

240 

62 

270 

64 

301 

72 

344 

80 

295 

72 

292 

79 

203 

57 

157 

49 

274 

70 

2°27 

63 

UTAH 

SALT  LAK.E  CITY 

95 

32 

149 

50 

316 

85 

320 

80 

425 

95 

353 

78 

424 

93 

382 

90 

328 

sn 

220 

64 

205 

69 

98 

34 

3315 

74 

VERMONT 

BURLINGTON 

174 

60 

146 

50 

208 

56 

239 

59 

271 

59 

323 

70 

376 

Sn 

289 

67 

207 

5s 

191 

56 

104 

36 

128 

47 

2656 

60 

VIRGINIA 

LYNCHBURG 

135 

44 

152 

50 

273 

73 

237 

60 

298 

53 

230 

52 

252 

56 

247 

59 

200 

54 

236 

63 

171 

56 

154 

51 

2562 

58 

NORFOLK 

187 

61 

168 

55 

295 

79 

273 

69 

324 

74 

273 

62 

2  54 

57 

2  80 

67 

201 

54 

172 

49 

156 

51 

174 

58 

2757 

62 

RICHMOND 

143 

47 

130 

43 

265 

71 

272 

69 

342 

78 

236 

53 

215 

48 

260 

62 

200 

54 

182 

52 

156 

51 

136 

46 

2539 

57 

WASH  NATL  AP 

163 

54 

121 

40 

227 

61 

227 

57 

317 

72 

258 

58 

197 

44 

260 

66 

226 

61 

230 

66 

149 

43 

117 

40 

2513 

56 

WASHINGTON 

OUILLAYUTE 

5" 

IB 

103 

36 

176 

43 

59 

14 

236 

50 

161 

34 

251 

52 

210 

47 

127 

34 

154 

46 

92 

33 

19 

7 

1638 

37 

SEATTLE  TACOHA 

65 

24 

133 

46 

235 

64 

172 

42 

287 

61 

2  54 

53 

321 

67 

292 

66 

188 

sn 

150 

45 

101 

36 

69 

26 

2266 

51 

SPOKANE 

32 

12 

120 

42 

279 

75 

244 

60 

325 

69 

325 

68 

385 

80 

384 

P7 

177 

47 

141 

42 

102 

?7 

10 

4 

2526 

56 

WALLA  WALLA  U 

21 

8 

45 

16 

217 

59 

248 

61 

328 

71 

332 

70 

418 

HI 

397 

91 

237 

63 

186 

55 

90 

32 

14 

5 

2535 

"^7 

WEST  INDIES 

SAN  JUAN  P.P. 

214 

62 

238 

74 

2  99 

80 

296 

79 

258 

64 

298 

75 

299 

74 

290 

73 

264 

72 

269 

74 

200 

5^ 

1°4 

■'• 

31  10 

70 

WEST  VIRGINIA 

PARKERSBURG  U 

96 

32 

114 

38 

193 

52 

198 

50 

279 

63 

210 

47 

219 

48 

275 

65 

177 

47 

214 

62 

73 

24 

62 

21 

2111 

47 

WISCONSIN 

GREEN  BAY 

117 

41 

170 

58 

241 

65 

212 

52 

265 

58 

220 

47 

274 

58 

327 

75 

225 

60 

130 

38 

125 

43 

100 

36 

2407 

54 

MADISON 

108 

37 

140 

48 

233 

63 

212 

53 

241 

53 

201 

44 

266 

57 

335 

78 

222 

59 

154 

45 

113 

39 

77 

27 

2304 

52 

MILWAUKEE 

122 

42 

168 

57 

256 

69 

219 

54 

253 

56 

208 

45 

244 

53 

316 

73 

217 

58 

158 

46 

106 

36 

66 

23 

2334 

52 

WYOMING 

CHEYENNE 

141 

47 

172 

58 

255 

69 

298 

75 

296 

66 

217 

48 

306 

67 

307 

72 

252 

67 

148 

43 

181 

61 

161 

56 

2735 

61 

LANDER 

172 

59 

161 

55 

289 

78 

280 

70 

345 

76 

289 

63 

408 

88 

379 

88 

314 

84 

176 

51 

203 

69 

160 

57 

3177 

71 

SHERIDAN 

154 

54 

169 

58 

233 

63 

270 

67 

301 

65 

249 

54 

358 

76 

372 

86 

298 

79 

143 

42 

180 

62 

136 

50 

2866 

64 

Data  from  airport  unless  otherwise  specified. 
"U"  indicates  Urban,  "R"  indicates  Rural,  sites. 
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ELEVATIONS   -  STATION  PRESSURES 


State  and  station 


Ft 

Mtrs 

ALABAMA 

Birmingham 

630 

192 

Huntsvllle 

644 

196 

Mobile 

221 

67 

Montgomery 

202 

62 

ALASKA 

Anchorage 

132 

40 

Annette 

110 

34 

Barrow 

13 

4 

Barter  Island 

50 

15 

Bethel 

150 

46 

Settles 

672 

205 

Big  Delta 

1274 

389 

Cold  Bay 

103 

31 

Fairbanks 

454 

138 

Gulkana 

1579 

481 

Homer 

73 

22 

Illamna 

160 

49 

Juneau 

24 

7 

King  Salmon 

49 

15 

Kotzebue 

16 

5 

McGrath 

338 

103 

Nome 

22 

7 

St.  Paul  Island 

28 

9 

Shemya 

102 

31 

Summit 

2405 

733 

Talkeetna 

356 

180 

Unalakleet 

21 

6 

Yakutat 

31 

9 

ARIZONA 

Flagstaff 

7018 

2139 

phoenix 

1107 

337 

Tucson 

2555 

779 

Winslow 

4883 

1488 

Yuma 

206 

63 

ARKANSAS 
Fort  Smith 
Little  Rock 

CALIFORNIA 
Bakersf ield 
Bishop 
Blue  Canyon 
Eureka   CU) 
Fresno 
Long  Beach 
Los  Angeles 
Mt  Shasta   (R) 
Oakland 
Red  Bluff 
Sacramento 
Sandberg   (R) 
San  Diego 
San  Francisco   (U) 
San  Francisco 
Santa  Maria 
Stockton 

COLORADO 
Alamosa 

Colorado  Springs 
Denver 

Grand  Junction 
Pueblo 

CONNECTICUT 
Bridgeport 
Hartford 

DELAWARE 
Wilmington 

DISTRICT  OF  COLUMBIA 
Wash .  Nat ' 1  AP 


(U) 


FLORIDA 
Apalachicola 
Daytona  Beach 
Fort  Myers 
Jacksonville 
Key  west 
Lakeland 
Miami 
Orlando 
Pensacola 
Tallahassee 
Tampa 
West  Palm  Beach 

GEORGIA 
Athens 
Atlanta 
Augusta 
Columbus 
Macon 
Rome 
Savannah 


HAWAII 
Hilo 
Honolulu 
Kahulul 
Lthue 


(U) 


463 
265 


492 
4145 
5283 


104 
3587 


353 

25 
4523 

28 
155 

18 
238 

27 


7541 
6170 
5332 
4839 
4720 


17 
179 


35 
41 


119 
118 


811 
1034 
148 
394 
362 
643 
51 


36 

15 


State  and  station 


150 

1263 

1610 

18 

100 

12 

32 

1093 

2 

108 

8 

1379 

9 

47 


2298 
1881 
1625 
1475 
1439 


247 
315 

45 
120 
110 
196 

16 


IDAHO 
Boise 
Lewiston 
Pocatello 

ILLINOIS 
Cairo   (U) 
Chicago  (O'Hare) 
Chicago  (Midway) 
Moline 
Peoria 
Rockf ord 
Springfield 

INDIANA 
Evansville 
Fort  Wayne 
Indianapolis 
South  Bend 

IOWA 
Burlington 
Des  Moines 
Dubuque 
Sioux  City 
Waterloo 

KANSAS 
Concordia 
Dodge  City 
Good land 
Topeka 
Wichita 

I    KENTUCKY 
Covington 
Lexington 
Louisville 

LOUISIANA 

Alexandria 
!  Baton  Rouge 
'  Lake  Charles 

New  Orleans 

Shreveport 

MAINE 
Caribou 
Portland 

MARYLAND 
Baltimore 

MASSACHUSETTS 
Boston 
Nantucket 
Worcester 

MICHIGAN 

Alpena 
I  Detroit  (City  AP) 
'  Detroit  (M.  Wayne  Co 

Flint 

Grand  Rapids 

Houghton  Lake 

Lansing 

Marquette   (U) 

Muskegon 

Sault  Ste.  Marie 

MINNESOTA 
Duluth 

International  Falls 
Minneapolis 
Rochester 
St.  Cloud 

MISSISSIPPI 
Jackson 
Meridian 

MISSOURI 
Columbia 
Kansas  City 
St .  Joseph 
St.  Louis  (Lambert) 
Springfield 

MONTANA 
Billings 
Glasgow 
Great  Falls 
Havre 
Helena 
Kalispell 
Miles  City 
Missoula 

NEBRASKA 
Grand  Island 
Lincoln   (U) 
Norfolk 
North  Platte 
Omaha  (Eppley  AP) 
Scottsblulf 
Valentine 


2858 
1436 
4478 


357 
674 
623 
594 
662 
743 
613 


388 
828 
808 
773 


32 

30 
259 


1417 
1183 
838 
1320 
1043 


331 
310 


7  50 

817 

564 

1270 


3570 
2298 
3657 
2599 
3898 
2973 
2634 
3189 


871 
438 
1365 


109 
205 
190 
181 
202 
226 
187 


118 
252 
246 
236 


702 

214 

963 

294 

1080 

329 

1103 

336 

878 

268 

1484 

452 

2592 

790 

3688 

1124 

885 

270 

1340 

408 

877 

267 

989 

301 

488 

149 

29 

9 

12 

4 

1017 

310 

693 

211 

626 

191 

664 

202 

766 

233 

803 

245 

1160 

354 

874 

266 

734 

224 

633 

193 

724 

221 

1856 

566 

1189 

362 

1551 

473 

2787 

849 

982 

299 

39  58 

1206 

2598 

792 

432 
361 
255 
402 
318 


274 
229 

249 
172 
387 


1088 
700 

1115 
792 

1188 
906 
803 
972 


State  and  station 


NEVADA 
Elko 
Ely 

Las  Vegas 
Reno 
Winnemucca 

NEW  HAMPSHIRE 
Concord 

NEW  JERSEY 
Atlantic  City  (Exp. 
Newark 
Trenton   (U) 

NEW  MEXICO 
Albuquerque 
Clayton 
Roswell 

NEW  YORK 
Albany 
Binghamton 
Buffalo 

New  York  Central  Park 
New  York  (Kennedy  AP) 
New  York  (LaGuardia) 
Rochester 
Syracuse 

NORTH  CAROLINA 
Asheville 

Cape  Hatteras   (R) 
Charlotte 
Greensboro 
Raleigh 
Wilmington 

NORTH  DAKOTA 
Bismarck 
Fargo 
Willlston 

C«IO 
Akron 
Cleveland 
Columbus 
Dayton 
Mansfield 
Toledo 
Youngstown 

OKLAHOMA 
Oklahoma   City 
Tulsa 

OREGON 
Astoria 
Burns   (U) 
Eugene 
Meacham 
Medf ord 
Pendleton 
Portland 
Salem 
Sexton  Sun 


5077 
6262 
2180 
4400 
4339 


Cntr.)  67 
30 
190 


lit 


(R) 


5314 
4972 
3619 


292 
1638 

706 
87 
22 
52 

555 


769 
886 

441 


1660 

899 

1905 


1236 
805 
833 

1003 

1312 
692 

1186 


1304 
676 


22 

4170 

373 

4056 

1329 

1495 

39 

201 

3841 


PACIFIC  AREA 
Johnston  Island 
Koror   (R) 
Kwajalein 

Majuro,  Marshall  Islands 
Pago  Pago 
Ponape   (R) 
Taguac,  Guam   (R) 
Truk  (Moen  Island) 
Wake  Island 
Yap   (R) 

PENNSYLVANIA 
Allentown 
Erie 

Harrisburg 
Philadelphia 
Pittsburgh 
Scranton 
Willlamsport 

RHODE  ISLAND 
Block  Island 
Providence 

SOUTH  CAROLINA 
Charleston   (U) 
Charleston 
Columbia 
Grnvl-Spartanburg 

SOUTH  DAKOTA 
Aberdeen 
Huron 
Rapid  City 
Sioux  Falls 


17 
109 


10 
151 
365 


1547 
1909 
664 
1341 
1323 


1620 
1515 
1103 


499 

215 


234 
270 
134 


506 
274 
581 


377 
245 
254 
306 
400 
211 
361 


397 
206 


1271 

114 

1236 

405 

456 

12 

61 

1171 


46 

111 
2 


385 

117 

737 

225 

351 

107 

28 

9 

1225 

373 

948 

289 

525 

160 

48 

15 

48 

15 

225 

69 

971 

296 

1300 

396 

1289 

393 

3168 

966 

1427 

435 

State  and  station 


CU) 


TENNESSEE 
Bristol 
Chattanooga 
Knoxville 
Memphis 
Nashville 
Oak  Ridge   (R) 

TEXAS 
Abilene 
Amarillo 
Austin 
Brownsville 
Corpus  Christ! 
Dallas 
Del  Rio 
El  Paso 
Fort  Worth 
Galveston 
Houston 
Lubbock 
Midland 
Port  Arthur 
San  Angel o 
San  Antonio 
Victoria 
Waco 
Wichita  Falls 

UTAH 
Milford 

Salt  Lake  City 
Wendover 

VERMONT 
Burlington 

VIRGINIA 
Lynchburg 
Norfolk 
Richmond 
Roanoke 
Wallops  Island 

WASHINGTON 
Olympia 

Seattle-Tacorna 
Spokane 

Stampede  Pass   (R) 
Walla  Walla   (U) 
Yakima 
Quillayute 

WEST  INDIES 
San  Juan,  P.  R. 
Swan  Island 

WEST  VIRGINIA 
Beckley 
Charleston 
Elkins 
Huntington 
Parkersburg 


1525 

465^ 

688 

210 

980 

299 

284 

87 

605 

184 

914 

279 

17  53 

.534 

3604 

1099 

621 

189 

20 

6 

44 

13 

488 

149 

1027 

313 

3916 

1194 

576 

176 

54 

16 

108 

33 

3241 

988 

2862 

872 

22 

7 

1908 

582 

794 

242 

117 

36 

508 

155 

1030 

314 

5033 

1534 

4227 

1288 

4239 

1292 

(U) 


WISCONSIN 
Green  Jay 
La  Crosse 
Madison 
Milwaukee 

WYOMING 
Casper 
Cheyenne 
Lander 
Sheridan 


937 

286 

30 

9 

164 

50 

1176 

358 

13 

4 

200 

61 

450 

137 

2365 

721 

3967 

1209 

991 

302 

1066 

325 

205 

62 

62 

19 

35 

11 

2514 

766 

951 

290 

2006 

611 

838 

255 

637 

194 

702 

214 

672 

205 

866 

264 

693 

211 

5290 

1612 

6141 

1872 

5558 

1694 

3968 

1209 

Data  from  airport  unless  otherwise  specified.   U  indicates  Urban.  R 
indicates  Rural,  sites. 

These  are  the  elevations  of  the  barometer  (in  feet  and  meters  above 
mean  sea  level)  to  which  station  pressure  values  pertain  in  the 


"Climatological  Data"  t 
DATA  NATIONAL  SUMMARY. 


the  monthly  publication  CLIMATOLOGICAL 


GENERAL  SUMMARY  OF  TORNADOES,  1969 


Esther  K.  Grabill 

Environmental  Data  Service 

Environmental  Science  Services  Administration 

Washington,  D.  C. 


A  total  of  604  tornadoes  was  reported  In  the  United 
States  In  1969.  These  occurred  on  155  days,  causing 
66  deaths  and  millions  of  dollars  of  property  damage. 
Only  8  of  the  50  states  escaped  these  devastating  storms 
In  1969:  Alaska,  Connecticut,  Delaware,  Hawaii,  Nevada, 
New  Jersey,  Oregon,  and  Rhode  Island.  More  than  85%  or 
517  of  the  total  tornadoes  occurred  In  the  5-month  period 
April  through  August.  Although  tornadoes  were  reported 
In  every  month  of  the  year,  the  peak  of  144  occurred  in 
May.  Some  of  the  worst  outbreaks  are  described  briefly 
In  the  following  paragraphs. 

The  year's  first  tornado  on  January  23  cut  a  120- mile 
path  from  Jefferson  through  Copiah,  Simpson,  Smith, 
Scott,  and  Newton  Counties  In  Mississippi,  killing  32 
persons  and  Injuring  241.  Total  devastation  existed  where 
the  tornado  struck.  Property  damage  was  estimated  at 
$2  million. 

On  April  18,  a  tornado  touched  down  in  at  least  nine 
areas  extending  from  the  southwest  corner  of  Georgia 
to  near  the  coast.  The  distance  from  the  first  reported 
damage  in  Seminole  County  to  Fleming  In  Liberty  County 
Is  almost  250  miles,  one  of  the  longest  tracks  of  any 
Georgia  tornado.  About  30  persons  were  Injured,  and 
19  mobile  homes  and  60  to  70  farm  buildings  were  de- 
molished. Tremendous  timber  losses  were  reported 
In  the  Douglas  area.  Damages  were  estimated  at  $2 
million.  Three  tornadoes  struck  in  Matagorda  County, 
Texas,  on  the  11th  of  April,  all  within  about  40  minutes. 
The  most  destructive  of  these  destroyed  or  heavily 
damaged  178  houses  on  either  side  of  Carney  Creek, 
6  miles  south  of  Sargent.  Twelve  persons  were  Injured. 
Another  Texas  tornado  on  the  27th  hit  the  Villa  Caseta 
Mobile  Home  Park,  1  mile  northwest  of  Piano;  42  persons 
required  hospitalization.  Of  the  72  homes  In  the  park, 
30  were  completely  destroyed  and  many  of  the  others 
received  major  damage. 

On  May  8  a  tornado  hit  and  skipped  over  a  3-mIle 
residential  area  south  of  Dayton,  Ohio,  and  continued  for 
another  15  miles  to  Cedarvllle.  It  injured  28  persons 
and  caused  an  estimated  $3  million  property  damage. 
A  total  of  13  homes  was  demolished,  63  suffered 
major  damage,  and  101  sustained  minor  damage.  The 
tornado  at  Butler  County,  Ohio,  on  the  10th  caused  an 
estimated  $1  million  property  damage. 

On  June  21,  a  tornado  moving  east- southeastward 
first  touched  down  In  the  southwest  part  of  Salina,  Kans., 
causing  an  estimated  $10  million  damage.  Major  damage 
occurred  to  104  homes;  571  others  were  slightly  dam- 
aged, and  7  business  structures  were  destroyed.  A 
tornado  on  the  22d  moved  from  Doe  Run  to  LlbertyvUle, 
Mo.,  killing  4  persons  and  Injuring  14.  A  total  of  22 
homes  were  completely  destroyed  and  90  damaged; 
numerous  barns,  outbuildings,  power  and  telephone 
lines    were    leveled.      In    the    Perklns-Rlpley,    Okla., 


area,  a  tornado  on  the  23d  damaged  or  destroyed  13 
homes,  killed  some  livestock,  and  uprooted  numerous 
trees;  damage  was  estimated  at  one-half  million  dollars. 
A  tornado  in  northern  Clark  County,  Wis.,  on  the  26th 
of  June,  Injured  2  persons  and  damage  10  farms;  at 
Taylor  County  Airport,  7  planes  and  1  hangar  were 
severely  damaged;  additional  damage  and  2  injuries 
occurred  near  Pelican  Lake  and  Crandon;  major  damage 
occurred  on  5  farms  at  Skanawan  and  Harrison.  The 
tree  and  wire  damage  was  termed  the  worst  by  utilities 
In  northern  resort  areas.  One  of  the  most  destructive 
tornadoes  hit  New  York  State  on  the  20th  and  demolished 
or  heavily  damaged  homes,  trailer  homes,  barns, 
silos,  and  a  number  of  miscellaneous  buildings  in  the 
communities  of  Clymer,  Sherman,  Bemus  Point,  James- 
town, Conewango  Valley,  Conewango,  and  Little  Valley. 

On  July  4  a  tornado  moved  eastward  from  the  south- 
east corner  of  Washtenaw  County  through  southern 
Wayne  County,  Mich.,  in  a  15-mlle  path  of  destruction. 
Total  losses  were  estimated  at  $2  million. 

The  3  most  damaging  of  12  Minnesota  tornadoes  that 
occurred  on  August  6  are  the  following:  The  "Backus" 
tornado  destroyed  13  farmsteads  and  11  homes,  hospit- 
alized 4  persons,  and  caused  numerous  minor  Injuries. 
Damage  to  property,  timber,  and  utilities  was  estimated 
at  $850,000.  In  the  "Outing"  tornado  12  persons  were 
killed;  damage  to  property,  utilities,  and  timber  was 
estimated  at  $2,150,000,  The  "Floodwood"  tornado 
killed  39  head  of  livestock  and  damaged  property  and 
public  utilities  at  an  estimated  $845,000.  A  tornado 
In  the  Cincinnati,  Ohio,  area  on  the  9th  killed  4  persons, 
injured  247,  and  left  approximately  1,500  persons  home- 
less. Within  the  tornado's  path,  27  homes  were  de- 
molished, 200  were  heavily  damaged,  and  2,300othershad 
minor  damage;  25  businesses  and  100  mobile  homes 
also  were  damaged  or  destroyed.  Total  damage  was 
estimated  at  $10  to  $12  million  In  Hamilton  County 
and  $200,000  in  Clermont  County. 

A  tornado  on  October  12  In  the  Texas  Greater  Dallas 
Metropolitan  area  Injured  3  persons.  Property  damage 
was  estimated  at  $600,000,  of  which  about  $400,000 
was  In  Garland. 

The  most  damaging  tornado  to  strike  any  area  In 
Washington  occurred  on  December  12  In  the  southern 
Puget  Sound  area.  Buildings  and  garages  were  damaged 
or  destroyed,  and  powerllnes  were  downed.  The  most 
extensive  damage  occurred  near  the  Green  River  in 
the  Kent  Valley. 

Although  Puerto  Rico  has  not  had  a  tornado  since 
1962,  2  were  reported  In  1969. 

The  tables,  figures,  and  tornado  tracks  on  the  follow- 
ing pages  Include  additional  Information  to  supplement 
the  above  summary. 


TABLE  1.  TORNADO  SUMMARY  1969 


STATE 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept 

Oct. 

Nov. 

Doc. 

Year 

AU. 

2 

5 

1 

2 

1 

1 

12 

Dnys 

2 

1 

2 

1 

8 

Deaths 

2 

0 

0 

Injuries 

15 

•^ 

** 

0 

0 

0 

15 

ALASKA 

(None) 

ARIZ. 

2 

Days 

1 

1 

2 

4 

Dvaths 

0 

0 

Injuries 

2 

0 

2 

ARK. 

Number 

1 

1 

2 

Days 

1 

Deaths; 

0 

0 

0 

Injuries 

0 

1 

1 

CALIF. 

1 

^ 

Days 

1 

1 

Deaths 

0 

Injuries 

° 

0 

COLO. 

Munber 

3 

1 

4 

2 

10 

Days 

3 

1 

3 

1 

8 

Deaths 

0 

0 

Injuries 

0 

0 

0 

« 

0 

CONN. 

(None) 

DEL. 

(None) 

D.  C. 
(None) 

Number 

2 

1 

8 

3 

58 

Days 

2 

1 

7 

7 

6 

5 

1 

3 

2 

3 

37 

Deaths 

0 

0 

0 

0 

0 

Injuries 

" 

" 

0 

0 

2 

0 

^ 

° 

3 

2 

10 

CA. 

1 

1 

4 

3 

1 

1 

1 

12 

Days 

1 

1 

3 

3 

1 

1 

1 

11 

Deaths 

0 

0 

0 

injuries 

0 

30 

0 

2 

0 

0 

7 

39 

HAWAII 

(None) 

IDAHO 

1 

J 

Days 

1 

1 

Deaths 

0 

Injuries 

0 

ILL. 
Number 

J 

2 

2 

^ 

2 

2 

10 

Days 

1 

2 

2 

1 

1 

] 

Deaths 

0 

0 

0 

0 

0 

0 

0 

Injuries 

0 

0 

0 

0 

0 

4 

4 

IND. 

3 

5 

6 

3 

Days 

2 

1 

1 

2 

2 

8 

Deaths 

0 

0 

Injuries 

° 

18 

" 

6 

Number 

J 

18 

5 

-- 

1 

28 

Days 

1 

7 

2 

1 

12 

Deaths 

0 

0 

0 

; 

0 

0 

"^'^Nuniber 

1 

g 

5 

^ 

^ 

17 

Days 

I 

5 

5 

2 

1 

14 

Injuries 

0 

1 

0 

72 

2 

^ 

75 

KY. 

Number 

1 

3 

1 

5 

Days 

1 

2 

1 

Deaths 

0 

0 

0 

0 

Injuries 

0 

15 

0 

15 

LA. 

Number 

3 

^ 

1 

^ 

1 

5 

18 

Days 

2 

1 

4 

12 

Deaths 

0 

0 

0 

0 

0 

1 

Injuries 

0 

1 

0 

0 

16 

18 

HAINE 

Number 

1 

] 

Days 

1 

1 

0 

Injuries 

0 

STATE 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept 

Oct. 

NOV. 

Dec. 

Year 

MD. 

2 

2 

Days 

2 

2 

Deaths 

0 

0 

Injuries 

1 

1 

WtSS. 

Number 

Days 

1 

) 

Deaths 

0 

0 

Injuries 

0 

0 

MICH. 

2 

2 

^ 

8 

Days 

2 

2 

3 

7 

Deaths 

0 

0 

injuries 

0 

0 

61 

61 

MINN. 

Number 

1 

3 

7 

12 

3 

26 

Days 

1 

1 

3 

1 

1 

7 

Deaths 

15 

0 

15 

Injuries 

0 

5 

3 

106 

0 

114 

MISS. 

Number 

1 

9 

1 

25 

Days 

] 

1 

2 

2 

3 

2 

1 

12 

Deaths 

32 

0 

0 

0 

241 

° 

19 

1 

1 

0 

° 

262 

MO. 

5 

12 

^ 

1 

2 

22 

Days 

3 

4 

2 

1 

1 

11 

Deaths 

0 

6 

6 

Injuries 

2 

47 

0 

0 

0 

49 

MONT. 

Number 

1 

1 

2 

Days 

1 

1 

2 

Deaths 

0 

Injuries 

0 

0 

0 

NEBR. 

Number 

3 

2 

Days 

3 

4 

5 

2 

14 

Deaths 

1 

1 

Injuries 

0 

0 

0 

0 

° 

NEV. 

(None) 

N.  H. 

Number 

1 

Days 

1 

1 

2 

0 

0 

Injuries 

0 

0 

° 

N.  J. 

(None) 

N.  HEX. 

5 

3 

10 

D.-«ys 

2 

4 

3 

9 

Deaths 
injuries 

2 

0 

0 

2 

N.  Y. 

3 

Days 

1 

2 

3 

6 

Deaths 

0 

0 

^ 

" 

° 

1 

N.  C. 

3 

g 

4 

Days 

2 

0 

0 

Deaths 

^ 

2 

Injuries 

N.  DAK. 

Number 

, 

6 

^ 

Days 

1 

0 

0 

Injuries 

^ 

0 

^ 

OHIO 

2 

17 

Number 

1 

1 

e 

^ 

' 

10 

Days 

1 

2 

4? 

Deaths 
Injuries 

0 
0 

0 

1 

75 

0 

247 

363 

OKLA. 

Number 

10 

5 

13 

1 

1 

1 

31 
19 

Days 
Injuries 

3 

0 
2 

5 

8 

1 
0 

^ 

0 

0 
2 

OREG. 

(None) 

Number 
Days 

1 
1 

1 
0 

2 

Deaths 

0 

injuries 

TABLE  1.  TORNADO  SUMMARY  1969  (CONTINUED) 


STATE 

Jan. 

r.b. 

Mar. 

Apr. 

Hay 

June 

July 

Aus. 

Sspt 

Oct, 

Nov, 

D«c. 

Y«r 

R.    I. 

(Nona) 

S.    C. 

Nuabvr 

6 

1 

0«y» 

1 

1 

0 

0 

0 

0 

0 

InJurlM 

3 

0 

0 

3 

S.    OAK. 

Ku«b«r 

7 

18 

5 

30 

Days 

3 

0 

0 

Injurlw 

» 

0 

4 

12 

TENN. 

Nuab«r 

1 

Oftya 

1 

\ 

OsAths 

0 

0 

Injuriw 

3 

0 

3 

TEX. 

IfUBb«r 

1 

1 

16 

65 

16 

6 

7 

6 

B 

Day. 

1 

1 

6 

14 

9 

4 

4 

3 

1 

47 

Deaths 

0 

0 

0 

3 

0 

0 

0 

0 

0 

3 

InJurlM 

0 

1 

57 

2 

0 

0 

0 

0 

5 

0 

65 

UTAH 

Number 
Day. 

] 

3 

Deaths 

0 

0 

Injuries 

0 

VT. 

Husbsr 

I 

Days 

\ 

Osaths 

0 

0 

1 

iBjurlss 

1 

STATE 

Jan. 

Feb, 

War. 

Apr. 

nay 

June 

July 

AU(E. 

Sept 

Oct. 

Kov. 

Dec. 

Year 

VA. 

Nusbor 

2 

2 

1 

2 

Day  a 

1 

2 

1 

1 

Doatha 

1 

0 

0 

In.1urloa 

3 

0 

0 

0 

WASH . 

KuBbar 

Days 

Deaths 

Injuns. 

W.    VA. 

N\inber 

1 

1 

Day. 

1 

1 

1 

Dealtia 

ln:JorlW 

1 

0 

3 

iris. 

Nusbsr 

4 

5 

Day. 

2 

5 

3 

1 

11 

UeathM 

0 

Injunoa 

0 

7 

4 

146 

137 

WYO. 

number 

1 

2 

1 

Day  a 

1 

2 

1 

Death. 

0 

0 

Injuries 

0 

0 

0 

Nuaber 

1 

1 

Days 

1 

1 

Deaths 

0 

Injuries 

1 

0 

TOTALS 

Nunbcr 

3 

» 

* 

70 
•67 

144 

136 

99 

68 

•604 

Days    t 

1 

5 

2 

15 

25 

28 

27 

21 

11 

10 

3 

7 

155 

32 

2 

7 

0 

15 

Injuries 

244 

0 

* 

135 

114 

141 

119 

512 

3 

10 

3 

TABLE  2 


NUMBER  OF  TORNADOES,  TORNADO  DAYS,  AND  DEATHS  BY  MONTHS,  1953-69 


January 

February 

March 

April 

May 

June 

July 

Year 

HI 

e 

3 

« 

a 

c 

<u 
e 

3 

in 
>> 

a 

d 
CU 

a 

a 

z 

in 
Q 

01 

<a 
a 

u 
0 

x> 

B 
3 
Z 

yi 
>. 
rt 
Q 

a 

<D 

a 

3 
Z 

01 
Q 

01 

rt 
01 
O 

B 
3 
Z 

01 

>. 
C 

01 

x: 
■p 

11 
a 

0) 
XI 
B 
3 
Z 

01 

a 
a 

01 

« 
i) 
a 

1953 

14 

6 

0 

17 

3 

3 

40 

10 

24 

45 

16 

34 

99 

21 

162 

114 

24 

244 

40 

19 

0 

1954 

2 

1 

0 

19 

9 

2 

69 

13 

10 

117 

22 

3 

97 

22 

8 

101 

26 

5 

46 

23 

0 

1955 

2 

2 

0 

4 

3 

0 

41 

15 

4 

101 

18 

7 

150 

26 

103 

148 

28 

2 

50 

21 

5 

1956 

2 

2 

0 

47 

12 

8 

31 

7 

1 

87 

15 

67 

88 

24 

4 

66 

21 

0 

101 

26 

1 

1957 

17 

3 

13 

5 

3 

0 

39 

7 

1 

216 

21 

29 

226 

26 

87 

148 

25 

14 

54 

19 

0 

1958 

12 

7 

0 

20 

5 

13 

15 

10 

0 

78 

19 

4 

69 

21 

0 

128 

27 

42 

119 

30 

1 

1959 

15 

2 

3 

19 

5 

21 

42 

11 

9 

30 

12 

1 

225 

28 

8 

73 

25 

2 

62 

24 

0 

1960 

9 

4 

0 

28 

10 

0 

27 

10 

0 

70 

20 

7 

200 

26 

34 

123 

27 

3 

48 

22 

1 

1961 

1 

1 

0 

31 

8 

0 

121 

17 

7 

73 

19 

3 

135 

25 

23 

101 

23 

2 

77 

27 

0 

1962 

11 

3 

1 

25 

7 

0 

37 

9 

17 

41 

8 

1 

201 

22 

3 

173 

29 

0 

75 

26 

0 

1963 

14 

5 

1 

6 

3 

0 

49 

12 

8 

82 

14 

16 

69 

21 

1 

93 

23 

0 

62 

26 

0 

1964 

14 

3 

10 

2 

2 

0 

36 

11 

6 

161 

23 

15 

135 

20 

16 

144 

24 

0 

61 

23 

0 

1965 

21 

11 

0 

29 

4 

0 

33 

9 

2 

130 

20 

264 

271 

25 

19 

149 

28 

6 

86 

26 

0 

1966 

1 

1 

0 

23 

5 

0 

10 

6 

58 

81 

20 

12 

98 

17 

0 

124 

28 

21 

92 

27 

8 

1967 

40 

4 

7 

8 

5 

0 

40 

14 

3 

146 

18 

73 

112 

25 

3 

205 

28 

8 

88 

25 

1 

1968 

5 

3 

0 

7 

3 

0 

28 

8 

0 

104 

15 

40 

146 

26 

72 

137 

27 

11 

54 

22 

2 

1969 

3 

1 

32 

5 

5 

0 

8 

2 

1 

67 

15 

2 

144 

25 

4 

136 

28 

7 

99 

27 

0 

TOTAL 

183 

59 

67 

295 

92 

47 

666 

171 

151 

1629 

295 

578 

2465 

400 

547 

2163 

441 

367 

1214 

413 

19 

MEAN 

11 

3 

4 

17 

5 

3 

39 

10 

9 

96 

17 

34 

145 

24 

32 

127 

26 

22 

71 

24 

1 

NUMBER  OF  TORNADOES,  TORNADO  DAYS,  AND  DEATHS  BY  MONTHS,  1953-69-Cont inued 


August 

September 

October 

Novembe 

r 

December 

Annual 

Year 

u 

41 

J3 

E 
3 

Z 

01 

a 
a 

01 

x: 
a 

(D 
Q 

u 

01 
X3 

z 

01 

>> 
a 
a 

01 

a 
■♦-» 
rt 

<D 

O 

u 

0) 
XI 

z 

01 

>> 

01 

x: 

III 

u 
<a 

X3 

6 
3 
Z 

01 

a 
a 

01 

a 

B 
01 
Q 

01 

a 

e 

3 

z 

01 

o 

01 

■M 
a 

0) 

a 

01 

D 
E 
3 

z 

o; 

:». 

Q 

01 

x: 

+-» 
n 

01 
Q 

1953 

26 

15 

0 

5 

4 

0 

6 

4 

0 

n 

6 

0 

20 

8 

49 

437 

136 

516 

1954 

46 

21 

1 

20 

10 

3 

15 

8 

2 

2 

2 

0 

16 

3 

1 

549 

159 

35 

1955 

34 

18 

0 

16 

8 

2 

23 

7 

1 

20 

4 

3 

3 

2 

0 

593 

153 

125 

1956 

43 

20 

2 

19 

10 

0 

30 

8 

0 

8 

6 

0 

10 

4 

0 

532 

155 

83 

1957 

26 

14 

0 

17 

10 

2 

17 

n 

2 

61 

11 

25 

38 

4 

18 

864 

154 

391 

1958 

45 

20 

1 

24 

14 

1 

9 

6 

4 

45 

6 

0 

1 

1 

0 

565 

166 

66 

1959 

37 

18 

0 

54 

15 

14 

19 

10 

0 

11 

4 

0 

2 

2 

0 

589 

156 

58 

1960 

48 

23 

1 

21 

13 

0 

18 

10 

1 

25 

6 

0 

1 

1 

0 

618 

172 

47 

1961 

25 

16 

0 

53 

16 

15 

13 

5 

0 

36 

7 

1 

16 

5 

0 

682 

169 

51 

1962 

49 

21 

6 

27 

11 

0 

12 

10 

0 

5 

4 

0 

2 

2 

0 

658 

152 

28 

1963 

27 

13 

2 

33 

13 

3 

14 

5 

0 

12 

6 

0 

0 

0 

0 

461 

141 

31 

1964 

79 

23 

2 

24 

10 

0 

24 

4 

22 

15 

8 

0 

18 

5 

2 

713 

156 

73 

1965 

60 

23 

2 

63 

21 

0 

15 

4 

0 

35 

6 

5 

7 

4 

0 

899 

181 

298 

1966 

58 

21 

0 

23 

13 

0 

29 

6 

6 

20 

3 

0 

11 

3 

0 

570 

150 

103 

1967 

29 

16 

2 

139 

16 

5 

34 

7 

4 

8 

5 

0 

63 

10 

10 

912 

173 

316 

1968 

69 

23 

2 

24 

14 

0 

14 

9 

0 

41 

12 

3 

32 

9 

1 

661 

171 

131 

1969 

68 

21 

15 

20 

11 

4 

26 

)0 

0 

5 

3 

0 

23 

7 

1 

604 

155 

66 

TOTAL 

769 

326 

36 

582 

209 

49 

318 

124 

42 

360 

99 

35 

263 

70 

82 

10907 

2699 

2018 

MEAN 

45 

19 

2 

34 

12 

3 

19 

7 

2 

21 

6 

2 

15 

4 

5 

642 

159 

119 

AVERAGE  NUMBER  OF  TORNADOES  AND  TORNADO  DAYS 

EACH  MONTH  IN  THE  UNITED  STATES 

(Based  on  10,907  Tornadoes  That  Occurred  from  1953  to  1969) 
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TABLE  3  --  NUMBER  OF  TORNADOES,  TORNADO  DAYS,  AND  RESULTING  LOSSES  BY  YEARS,  1916-69 


Year 

Number 

Number 

Total 

Most 

Total 

Number 

of  tornadoes 

torna- 
does 

tornado 
days 

Deaths 

deaths  in 
a  single 

property 
losses  t 

causing 

losses  t  in 

category 

category 

category 

tornado 

5 

6 

7  &  over 

1916 

90 

36 

150 

30 

6 

7 

1 

0 

1917 

121 

38 

509 

101 

7 

21 

9 

0 

1918 

81 

45 

135 

36 

7 

20 

5 

0 

1919 

64 

35 

206 

59 

7 

10 

2 

0 

1920 

87 

50 

498 

87 

7 

14 

10 

0 

1921 

105 

55 

202 

61 

7 

22 

3 

0 

1922 

108 

64 

135 

16 

7 

27 

5 

0 

1923 

102 

59 

109 

23 

6 

21 

1 

0 

1924 

130 

57 

376 

85 

7 

26 

11 

1 

1925 

119 

65 

794 

689 

7 

34 

2 

1 

1926 

111 

57 

144 

23 

6 

28 

0 

0 

1927 

163 

62 

540 

92 

7 

42 

9 

1 

1928 

203 

79 

92 

14 

7 

40 

7 

0 

1929 

197 

74 

274 

40 

7 

48 

4 

0 

;930 

192 

72 

179 

41 

7 

38 

6 

0 

1931 

94 

57 

36 

6 

6 

]4 

1 

0 

1932 

151 

67 

394 

37 

7 

23 

1 

1 

1933 

258 

96 

362 

34 

7 

46 

9 

0 

1934 

147 

77 

47 

6 

6 

10 

3 

0 

1935 

180 

77 

70 

11 

6 

29 

0 

0 

1936 

151 

71 

552 

216 

7 

17 

5 

1 

1937 

147 

75 

29 

5 

6 

24 

0 

0 

1938 

213 

76 

183 

32 

7 

29 

6 

0 

1939 

152 

75 

87 

27 

7 

21 

3 

0 

1940 

124 

62 

65 

18 

7 

13 

2 

0 

1941 

118 

57 

53 

25 

6 

24 

] 

0 

1942 

167 

66 

384 

65 

7 

42 

10 

0 

1943 

152 

61 

58 

5 

7 

28 

8 

0 

1944 

169 

68 

275 

100 

7 

50 

9 

0 

1945 

121 

66 

210 

69 

7 

21 

10 

1 

1946 

106 

65 

78 

15 

7 

29 

7 

0 

1947 

165 

78 

313 

169 

7 

46 

7 

1 

1948 

183 

68 

140 

33 

7 

62 

11 

2 

1949 

249 

80 

212 

58 

7 

54 

33 

0 

1950 

199 

88 

70 

18 

7 

47 

9 

0 

1951 

272 

113 

34 

6 

7 

35 

11 

2 

1952 

236 

98 

230 

57 

7 

53 

19 

0 

1953 

437 

136 

516 

116 

8 

63 

18 

7 

1954 

549 

159 

35 

6 

7 

63 

8 

1 

1955 

593 

153 

125 

80 

7 

74 

]3 

1 

1956 

532 

155 

83 

25 

7 

83 

24 

] 

1957 

864 

154 

191 

44 

8 

129 

26 

3 

1958 

565 

166 

66 

19 

7 

70 

8 

1 

1959 

589 

156 

58 

21 

7 

70 

4 

] 

1960 

618 

172 

47 

16 

7 

65 

11 

1 

1961 

682 

169 

51 

16 

7 

103 

21 

1 

1962 

658 

152 

28 

17 

7 

51 

10 

0 

1963 

461 

141 

31 

5 

7 

77 

15 

1 

1964 

713 

156 

73 

22 

7 

113 

17 

5 

1965 

899 

181 

298 

44 

8 

126 

30 

11 

1966 

570 

150 

103 

58 

8 

79 

13 

4 

1967 

912 

173 

116 

33 

8 

125 

33 

8 

1968 

661 

171 

131 

34 

8 

82 

26 

6 

1969 

604 

155 

66 

32 

8 

98 

16 

3 

Means 

1953-69 

642 

159 

119 

— 

- 

87 

17 

3 

N0TE:--The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 
tStorm  damages  in  categories:  7   $5,000,000  to  $50,000,000 


$50,000  to  $500,000 
$500,000  to  $5,000,000 


8  $50,000,000  and  over. 


TABLE  4  —  NUMBER  OF  FUNNEL  CLOUDS  IN  1969 


State 

Jan. 

Feb. 

Mar . 

Apr . 

May 

June 

July 

Aug, 

Sept 

Oct. 

Nov, 

Dec, 

Total 

Ala. 

2 

1 

4 

2 

2 

11 

Alaska 

4 

4 

Ariz. 

1 

1 

2 

Ark. 

3 

3 

Calif. 

3 

2 

2 

1 

3 

11 

Colo. 

1 

7 

11 

4 

1 

1 

25 

Conn. 

0 

Del. 

0 

D.  C. 

0 

Fla. 

2 

8 

3 

13 

33 

48 

46 

59 

41 

15 

2 

2 

272 

Ga. 

3 

3 

6 

Hawaii 

1 

3 

1 

5 

Idaho 

1 

1 

111. 

2 

3 

26 

22 

7 

1 

61 

Ind. 

6 

10 

14 

8 

3 

2 

43 

Iowa 

1 

114 

70 

10 

2 

197 

Kans . 

9 

21 

14 

6 

1 

51 

Ky. 

1 

7 

2 

1 

11 

La. 

2 

15 

5 

1 

1 

24 

Maine 

0 

Md. 

0 

Mass . 

0 

Mich. 

1 

5 

8 

14 

Minn, 

7 

10 

17 

Miss  . 

1 

10 

9 

8 

1 

2 

2 

33 

Mo. 

1 

9 

32 

13 

1 

56 

Mont. 

0 

Nebr . 

9 

19 

5 

1 

34 

Nev. 

2 

1 

3 

N.  H. 

0 

N.  J. 

1 

3 

4 

N.  Mex. 

1 

13 

3 

1 

2 

4 

24 

N.  Y. 

1 

1 

N.  C. 

1 

1 

N.  Dak. 

3 

2 

5 

4 

14 

Ohio 

2 

1 

13 

4 

1 

21 

Ok  la. 

19 

9 

28 

2 

8 

66 

Oreg, 

1 

2 

1 

4 

Pa. 

0 

P.  R. 

1 

1 

R.  I. 

0 

S.  C. 

3 

3 

S .  Dak . 

4 

7 

11 

3 

25 

Tenn. 

1 

2 

3 

Tex. 

1 

17 

55 

17 

12 

32 

12 

2 

3 

151 

Utah 

1 

1 

Vt. 

0 

Va. 

0 

Wash. 

0 

W.  Va. 

0 

Wis. 

5 

4 

9 

Wyo. 

2 

2 

4 

TOTAL 

6 

10 

7 

87 

206 

368 

270 

150 

77 

18 

8 

9 
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HAILSTORM    LOSSES  FOR  PAST  YEARS 


1 

Y«ai 

Property 
(•xcluaive  t 
of  cropa) 

Ctopa    t 

Total    t 

1933 

6 
6 
6 
5 
6 
6 
6 
6 
7 
6 
7 
6 
7 
7 
7 
7 

7 

7 
7 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
7 
7 
7 

7 

7 
7 
7 
7 
7 
6 
7 
7 
7 
7 
8 
7 
7 
8 
8 
7 
7 
8 

1934 

X935 

1936 

1937 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1949 

1950 

1951 

Property 

Ymi 

(•zdiuiTa    t 
of  crop*) 

Crop,   t 

Total     t 

1952 

7 

7 

7 
7 

7 

1953 

7 

1954 

7 
7 

8 
7 

8 

1955 

8 

1956 

7 
7 

8 
8 

8 

1957 

8 

1958 

7 
6 

7 

8 

7 
8 

8 

1959 

1960 

8 

1961 

8 

8 

8 

1962 

9 

8 

9 

1963 

8 

8 

8 

1964 

8 

8 

8 

1965 

8 

8 

8 

1966 

8 

8 

8 

1967 

8 

8 

8 

1968 

8 
8 

8 
8 

8 

1969 

8 

+   storm  damages  are  placed  In  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50           4   $5,000  to  $50,000  7   $5,000,000  to  $50,000,000 

2  $50  to  $500             5   $50,000  to  $500,000  8   $50,000,000  to  $500,000,000 

3  $500  to  $5,000          6   $500,000  to  $5,000,000  9   $500,000,000  to  $5,000,000,000. 

NOTE. — The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 


WINDSTORM  LOSSES  FOR  PAST  YEARS 


(Windstonoa  other  than  tornadoes) 


1 

Year 

Total  lou  of  life 

Total  property  loss  t 

65 

25 

79 

344 

42 

65 

133 

68 

78 

88 

357 

64 

1,947 

46 

49 

17 

306 

156 

109 

461 

121 

43 

630 

60 

251 

43 

68 

61 

7 
6 
7 
7 
6 
7 
7 
7 
7 
7 
8 
7 
8 
7 
7 
7 
7 
8 
7 
7 
7 
7 
8 
6 
7 
7 
7 
7 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1927 

1928 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1943 

Year 

Total  loaa  of  life 

Total  property  lou  t 

1944 

448 

85 

70 

117 

52 

102 

210 

289 

137 

118 

292 

301 

196 

553 

129 

145 

85 

64 

134 

54 

64 

107 

74 

48 

49 

194 

Total   9,«93 

8 

1945 

7 

1946 

7 

1947 

8 

1948 

8 

1949 

8 

1950 

8 

1951 

8 

1952 

8 

1953 

8 

1954 

9 

1955 

8 

1956 

8 

1957 

8 

1958 

8 

1959 

7 

1960 

8 

1961 

8 

1962 

9 

1963 

9 

1964 

9 

1965 

9 

1966 

8 

1967 

8 

1968 

8 

1969                       

9 

Storm  damages  are  placed  in  categories  varying  from  1 

1  Less  than  $50  4   $5,000  to  $50,000 

2  $50  to  $500  5   $50,000  to  $500,000 

3  $500  to  $5,000  6   $500,000  to  $5,000,000 


as  follows: 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000. 


NOTE. — The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 
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NORTH  ATLANTIC  TROPICAL  CYCLONES,  1969 

Richard  M.  DeAngelis 
Environmental  Data  Service 
Environmental  Science  Services  Administration 
Washington,  D.  C. 


A  late  July  start  in  the  hurricane  season  did  not 
result  in  a  below  average  year;  on  the  contrary  a 
total  of  13  tropical  cyclones,  10  of  which  reached 
hurricane  strength,  was  much  above  the  latest  30- 
year  average  of  9.3  tropical  cyclones,  5.7  of  which 
reach  hurricane  strength.  This  was  the  most  active 
season  since  1953  when  14  tropical  cyclones  developed, 
and  six  of  them  reached  hurricane  strength.  Nine 
hurricanes  formed  in  August,  September,  and  October, 
a  figure  which  had  not  been  attained  since  the  1955 
season.  Hurricane  Martha  was  the  latest  forming 
hurricane  since  Alice  formed  on  the  next  to  the  last 
day  of  the  year  in  1954.  She  was  also  the  first  tropical 
cyclone  to  hit  Panama.  Loss  of  life,  attributed  directly 
or  indirectly  to  tropical  cyclones,  was  the  highest  in 
the  United  States  since  1957.  The  256  deaths  were  all 
attributed  to  Camille;  this  high  total  was  due  largely 
to  the  disastrous  Virginia  floods  which  accounted  for 
nearly  half  of  the  total.  There  were  68  persons  miss- 
ing in  addition  to  the  deaths.  Outside  of  the  United 
States,  three  persons  died  in  Cuba  during  Camille; 
Francelia  caused  about  100  deaths  with  $4.7  million 
damage  in  Guatemala  due  to  floods;  Martha  caused 
five  deaths  in  Costa  Rica.  Camille  was  also  responsible 
for  most  of  the  damage  in  the  United  States  with  a 
$1.42  billion  total- -equaling  the  record  set  by  hurricane 
Betsy  in  1965. 

The  tracks  of  1969  tropical  cyclones  are  shown  in 
the  accompanying  chart. 

TROPICAL  STORM  ANNA,  JULY  23-AUGUST  5 

The  first  tropical  storm  of  the  season  had  its  be- 
ginnings west  of  Senegal,  Africa,  on  July  23  and  be- 
came an  organized  depression  late  on  the  24th.  The 
christening  took  place  near  11°N.,  36° W.,  when  Anna 
reached  tropical  storm  strength. 

Maximum  winds  reached  50  kt.  on  the  28th  near 
13"  N.,  40°  W.,  and  a  peak  of  60  kt,  on  the  30th  near 
15°  N.,  51°  W.  Minimum  pressure  during  this  period 
fell  to  a  low  of  only  1002  mb.  Anna's  west-northwesterly 
movement  began  to  change  toward  the  northwest,  and  she 
started  to  lose  her  identity.  From  the  31st  to  the  1st 
of  August  she  ambled  along  in  a  dissipating  depression 
stage.  Then  on  the  1st  she  regained  her  impetus  as 
she  turned  northward.  By  late  on  the  2d,  about  120  mi. 
east  of  Cape  Hatteras,  Anna  became  a  tropical  storm 
again.  The  storm  finished  recurving  and  headed  toward 
the  North  Atlantic  shipping  lanes.  On  the  4th  the 
SUFFREN,  near  42°  N.,  32°  W.,  or  just  southeast  of 
Anna's  center,  encountered  gale-force  winds,  while 
12  hr.  later  the  WESTDALE  was  rocked  by  45-kt. 
winds  from  the  now  extratropical  storm.  Early  on 
the  5th  Anna  was  absorbed  by  a  990-mb.  extratropical 
cyclone  near  46°  N.,  30°  W. 

HURRICANE  BLANCHE,  AUGUST  6-13 

Blanche  became  a  tropical  depression  on  the  10th,  a 
hurricane  on  the  11th,  and  turned  extratropical  on  the 
12th.  Her  initial  impulse  can  be  traced  back  to  the 
6th,  some  1,000  mi.  east  of  the  Windward  Islands. 
It  wasn't  until  she  reached  28°  N.,  72°  W.,  on  the  10th, 
that  she  acquired  the  characteristics  oi  a  tropical 
depression.  Things  developed  quickly  from  that  point. 
A  vessel  reported  40-kt.  winds  and  a  1006-mb.  pressure, 
and   Blanche   was   upgraded  to  a  tropical  storm  on  the 


11th  as  she  headed  north-northeastward.  Reconnais- 
sance aircraft  found  a  hurricane  later  in  the  day  as 
the  central  pressure  fell  to  997  mb.  near  36°  N.,  70°  W. 
Winds  reached  a  peak  early  on  the  12th  when  the 
LUOSSA  was  shackled  by  80-kt.  winds.  From  this  the 
lowest  central  pressure  was  estimated  at  992  mb. 
Blanche  turned  toward  the  northeast  and  came  within 
60  mi.  of  Nova  Scotia  before  turning  extratropical 
later  in  the  day.  As  an  extratropical  storm  she  brushed 
Cape  Race,  Newfoundland,  with  30-  to  40-kt.  winds 
before  becoming  part  of  a  large  low-pressure  system 
in  the  northern  North  Atlantic. 

HURRICANE  CAMILLE,  AUGUST  5-22 

Camille  was  spawned  by  a  tropical  wave  that  had  moved 
off  the  African  coast  on  the  5th  of  August.  This  inverted 
"V"  cloud  pattern  travelled  westward  and  was  recognized 
as  a  tropical  disturbance  on  the  9th,  about  480  mi.  east 
of  the  northern  Leeward  Islands.  The  following  day  the 
disturbance,  still  showing  no  circulation,  moved  through 
the  Leewards  causing  rains  throughout  the  Islands.  Then 
each  succeeding  day,  satellite  pictures  revealed  Increased 
curvature  and  banding.  On  the  14th  reconnaissance  air- 
craft flew  into  the  disturbance,  which  they  found  south  of 
Cuba.  The  pentration  disclosed  a  999-mb.  pressure 
center  and  55-m.p.h.  surface  winds  —  tropical  storm 
Camille  was  christened. 

The  storm  moved  northwestward  at  9  m. p. h.;  pressure 
fell  to  991  mb.  late  on  the  14th,  and  to  964  mb.  with  100- 
kt.  winds  the  following  day.  At  this  time  Camille  was  a 
full-blown  hurricane  located  60  mi,  southeast  of  Cape 
San  Antonio,  Cuba.  Havana's  weather  radar  tracked  the 
hurricane  across  the  western  tip  of  Cuba  on  the  evening 
of  the  15th.  Camille  generated  92-m.p.h.  winds  at 
Guane,  and  spread  10-in.  rains  over  the  western  sections 
of   the   Island.      Three    persons   were    reported   killed. 

Once  into  the  Gulf  of  Mexico,  the  small,  powerful 
hurricane  intensifed  rapidly;  by  the  early  afternoon 
of  the  16th  central  pressure  had  dropped  to  908  mb. 
The  severe  storm  plodded  north-northwestward  at  14 
m.p.h.  A  hurricane  watch  had  been  put  in  effect  from 
Biloxi,  Miss.,  to  St.  Marks,  Fla.  By  late  afternoon  an 
Air  Force  reconnaissance  team  measured  a  905-mb. 
pressure  and  recorded  flight  level  (700  mb.)  winds  of 
160  m.p.h. 

Early  on  the  17th,  with  Camille  250  mi.  south  of 
Mobile  and  hurricane  warnings  extending  westward  to 
New  Orleans,  Mississippi  coastal  residents  were  boarding 
up  homes  and  businesses  and  heading  inland.  As  the  day 
wore  on  inland  moving  traffic  increased  as  did  the  hurri- 
cane threat  to  low-lying  areas.  Radio  and  television 
stations  carried  ESSA  warnings  every  few  minutes, 
while  Police  and  Civil  Defense  officials  went  into 
isolated  areas  to  urge  people  to  evacuate. 

One  last  reconnaissance  flight  was  made  early  Sunday 
afternoon  (17th),  and  Air  Force  pilot  Marvin  A.  Little 
and  his  crew  estimated  maximum  surface  winds  at  more 
than  175  kt.  near  the  center.  Due  to  engine  trouble  this 
was  the  last  penetration  made.  Hurricane  force  winds 
extended  out  to  60  mi.;  Camille  was  a  small  but  ex- 
tremely intense  hurricane  located  less  than  100  mi. 
from  the  mouth  of  the  Mississippi  River.  The  storm 
was  at  its  peak  and  was  under  surveillance  of  the  New 
Orleans  radar. 

As  Camille  brushed  southeastern  Louisiana  easterly 
winds   ahead   of   the    center   and  northerly  winds  to  its 
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west  pushed  a  massive  storm  surge  through  the  marshes 
of  this  area.  Because  of  the  shape  of  bays  and  inlets, 
surge  heights  varied  at  different  locations;  water  levels 
reached  9  ft.  above  m.s.l.  near  the  mouth  of  the  Mis- 
sissippi, at  Garden  Island.  In  several  places  from  the 
Empire  Canal  southward  to  Buras,  BoothviUe,  andVenice 
the  surge  poured  over  both  the  east  and  west  bank  Mis- 
sissippi River  levees  and  was  trapped  by  the  back 
levee,  leaving  the  built-up  areas  between  the  levees 
severely  flooded. 

The  center  of  Camille  made  landfall  on  the  now 
nearly-deserted  Mississippi  coast  at  about  10:30  p.m., 
c.s.t.  on  the  17th;  she  passed  over  Clermont  Harbor, 
Waveland,  and  Bay  St.  Louis.  There  were  no  records 
of  winds  near  the  center  and  estimates  ranged  up  to 
175  kt.  The  storm  surge  reached  a  devastating  24.2  ft. 
above  m.s.l.  at  Pass  Christian  and  was  near  10  ft. 
above  m.s.l.  as  far  east  as  the  Mississippi- Alabama 
border.  At  the  west  end  of  the  Bay  St.  Louis  Bridge 
there   was    a  pressure  report  of  26.85  in.  (909.3  mb.). 

Camille  weakened  as  she  moved  northward  through 
Mississippi,  passing  close  to  Columbia,  Prentis,  Jack- 
son, Canton,  and  Greenwood.  Jackson's  winds  gusted  to 
67  m.p.h.  as  the  storm  center  passed  10  mi.  to  the 
east.  The  radar  at  Jackson,  which  had  picked  up 
Camille' s  eye  in  the  Gulf,  followed  the  identifiable  cir- 
culation to  southern  Quitman  County.  The  storm  was 
only  identifiable  as  a  depression  when  it  reached  the 
northern  Mississippi  border. 

The  depression  stages  of  Camille  were  tracked  north- 
eastward through  western  Tennessee,  east-northeast- 
ward through  central  Kentucky,  and  eastward  through 
extreme  southern  West  Virginia  and  southern  Virginia. 
Late  on  the  19th,  a  combination  of  factors  interacted  to 
produce  several  areas  of  concentrated,  torrential  rain- 
fall that  caused  devastating  flash  floods  and  landslides 
along  the  eastern  slopes  of  the  Blue  Ridge  Mountains 
and    record   flooding   along   the    James   River    system. 

The  remnants  of  Camille' s  dying  circulation  moved 
into  an  area  already  occupied  by  a  large,  moist  maritime- 
tropical  air  mass,  with  some  existing  rain  areas.  To 
the  northwest  of  the  area  of  maximum  rainfall  a  narrow 
valley  surrounded  by  steep  ridges  suggested  that  oro- 
graphic effects  on  the  cyclonic  flow  aided  in  producing 
the  heavy  precipitation.  Thunderstorm  activity  ahead 
of  a  slowly  approaching  cold  front  may  also  have 
accentuated  the  heavy  rain.  In  combination  these  meteo- 
rological factors  (and  perhaps  others  not  yet  ascertained) 
produced  torrential  rains  which  rank  with  other  record 
rainfalls  throughout  the  world.  Several  amounts  of  more 
than  25  in.  were  found  on  post  examination,  and  amounts 
in  excess  of  4  in.  fell  over  an  area  30-40  mi.  wide  and 
120  mi.  long  --  most  of  it  occurring  in  a  period  of  8  hrs. 

Camille  regained  tropical  storm  intensity  when  she 
moved  into  the  North  Atlantic.  However,  on  the22d,  she 
was  absorbed  by  a  cold  front  about  175  mi.  southeast  of 
Cape  Race,  Newfoundland. 

The  highest  actual  measurement  on  a  wind  Instrument 
was  found  on  an  Easterline  Angus  wind  speed  recorder 
which  had  been  left  running  on  a  Trans-world  Drilling 
Co.  rig  located  east  of  Boothvllle  (Maine  Pass  Block  29). 
The  recorder  had  been  switched  to  double  scale  before 
evacuation  and  recorded  an  extreme  gust  of  172  m.p.h. 
before  the  paper  jammed  and  the  trace  was  lost.  An 
Air  National  Guard  Weather  Flight  stationed  at  Gulfport 
Municipal  Airport,  estimated  sustained  winds  in  excess 
of  100  m.p.h.  and  gusts  of  150-175  m.p.h.     Other  less 
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reliable  reports  from  the  Gulfport-Bay  St.  Louis  area 
indicated  winds  of  150-200  m.p.h.  At  Boothvllle,  La., 
107-m.p.h.  gusts  were  recorded  before  a  power  failure; 
at  Pllottown,  La.,  the  SS  CRISTOBAL  estimated  winds  at 
160  m.p.h. 

Winds  at  Biloxi  (Keesler  AFB)  were  measured  at  81 
m.p.h.  with  gusts  to  129  m.p.h.  late  on  the  17th.  At 
Ingalls  Shipyard  in  Pascagoula  the  highest  sustained  wind 
reached  81  m.p.h.  while  a  local  radio  station  reported 
104-m.p.h.  winds  before  power  failure. 

West  of  the  storm  center  hurricane  force  winds  reached 
only  the  eastern  edge  of  New  Orleans;  brief  gusts  of  50-75 
kt.  extended  over  most  of  the  city.  Eastern  sections  of 
St.  Tammany  and  Washington  Parishes  were  swept  by 
intense  winds  estimated  up  to  160  m.p.h.  in  gusts  at 
Slldell  and  up  to  130  m.p.h.  in  gusts  at  Bogalusa  and 
Angle. 

Hurricane  force  winds  were  confined  close  to  the 
storm's  center  as  it  moved  Inland.  These  winds  extend- 
ed from  east  of  New  Orleans  to  Pascagoula,  while  gusts 
of  hurricane  force  winds  extended  along  the  coast  from 
New  Orleans  to  just  west  of  Mobile  Bay  and  Inland  to 
just  south  of  Jackson. 

Camille' s  lowest  pressure  of  905  mb.  (26.73  in.)  was 
second  only  to  that  of  the  Labor  Day  Hurricane  of  1935, 
in  which  a  26.35-in.  (892  mb.)  pressure  was  recorded  in 
the  Florida  Keys.  This  stands  as  the  lowest  pressure 
in  the  North  Atlantic;  the  world  record  low  pressure  was 
recorded  in  typhoon  Ida  on  September  24,  1958  —  877  mb. 
(25.90  in.). 

The  908-mb.  pressure  recorded  on  the  afternoon  of 
August  16  marked  the  lowest  ever  recorded  by  recon- 
naissance aircraft  in  the  North  Atlantic;  however,  this 
was  soon  broken  by  the  905-mb.  reading  later  in  the  day. 

The  lowest  land  pressure  was  observed  by  Mr. 
Charles  A.  Breath,  Jr.  of  Bay  St.  Louis,  in  his  home 
a  few  blocks  from  the  west  end  of  Bay  St.  Louis  Bridge. 
He  made  the  reading  of  26.85  In.  on  his  aneroid  baro- 
meter as  the  eastern  edge  of  Camille' s  eye  passed 
overhead.  His  barometer  was  later  checked  and  found 
to  be  accurate  by  the  New  Orleans  Weather  Bureau 
Office.  Other  low  pressures  included  a  27.80-in.  read- 
ing at  Garden  Island,  La.,  and  a  27.90  in.  at  St.  Stanis- 
laus School  in  Bay  St.  Louis. 

The  storm  surge  generated  by  Camille  flooded  coastal 
areas  from  lower  Plaquemines  Parish  in  Louisiana  to 
Perido  Pass,  Ala.  Flooding  was  most  severe  in  the 
Pass  Christian  -  Long  Beach,  Miss.,  area  where  tides 
up  to  24.2  ft.  above  m.s.L  were  measured.  In  the 
St.  Louis  Bay  maximum  tides  ran  18  ft.  above  m.s.L,, 
while  in  the  Back  Bay  of  Biloxi  they  were  about  15  ft. 
above  m.s.L 

A  chart  of  the  storm  surge  measurements  and  flooded 
areas  is  shown.  This  chart  is  based  on  a  series  of  15 
maps  of  scale  1  in.  to  2,000  ft.  extending  from  near  the 
mouth  of  the  Pearl  River  to  Bayou  La  Batre,  Ala.,  and 
indicates  in  detail  the  areas  flooded  and  surge  measure- 
ments. These  maps  are  available  from  the  U.  S. 
Geological  Survey,  Washington,  D.  C.  20242.  Additional 
information  for  this  summary  was  obtained  from  the 
Mobile  District  Corps    of       Engineers. 

The  Louisiana  storm  surge  that  swept  from  Empire 
southward,  flooded  Boothvllle  with  15  ft.  (above  m.s.l.) 
of  water.  Water  levels  reached  9  ft.  near  the  mouth  of 
the  Mississippi,  at  Garden  Island.  The  tidal  surge  also 
flooded  some  parrs  of  lower  St.  Bernard  Parish  and 
eastern  sections  of  Orleans  Parish.     Tide  heights  reach- 
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ed  7.97  ft.  above  m.s.l.  at  Alluvial  City,  8.73  ft.  at 
Chef  Menteur  Pass,  11.06  ft.  at  Shell  Beach,  and  9.00 
ft.  at  the  Rigolets.  Tides  on  Lake  Pontchartrain  reached 
4.0  ft.  above  m.s.l.  at  Mandevllle,  4.6  ft.  at  Frenier, 
5.2  ft.  at  Slldell,  and  5.5  ft.  at  Madisonvllle. 

A  serious  drought  had  plagued  Mississippi,  Tennessee, 
and  Kentucky  for  many  weeks  preceding  hurricane  Cam- 
ille.  Soil  moisture  was  much  below  normal,  pasture 
conditions  were  poor,  and  crops  were  suffering;  Camille's 
rains  relieved  the  drought  in  some  areas  and  eased  it  in 
western  Tennessee,  where  it  had  been  severe.  Rainfall 
amounts  of  3-5  in.  fell  over  western  Tennessee  and 
southern  West  Virginia.  In  some  sections  the  rains 
were  a  few  weeks  too  late  to  prevent  serious  loss  of 
crops,  some  grains  were  badly  damaged,  and  most  far- 
mers were  feeding  cattle  their  winter  supply  of  hay. 
A  detailed  breakdown  of  hourly  and  daily  precipitation 
amounts  at  numerous  stations  may  be  found  for  every 
state,  in  the  EDS  publication  Hourly  Precipitation  Data, 
Daily  Totals,  available  at  the  National  Weather  Records 
Center,  Asheville,  N.  C. 

As  the  weak  and  seemingly  innocuous  low  pressure 
center  associated  with  Camille  crossed  the  Blue  Ridge 
Mountains  into  southwestern  Virginia,  rainfall  reached 
catastrophic  proportions  in  that  area.  Results  of  a 
bucket  survey  conducted  by  the  Weather  Bureau  showed 
that  12-14  in.  totals  were  common  in  Nelson  County  and 
the  southern  part  of  Albemarle  County.  The  poststorm 
survey  showed  a  27-ln.  total  near  Massies  Mill  and  an 
unconfirmed  report  of  31  in.  near  Tye  River,  Va.  Figure 
2  shows  the  storm  rainfall  analysis  as  made  by  the  Office 
of  Hydrology's  Hydrometeorologlcal  Branch. 

The  27-in.   rainfall  total  in  Nelson  County,  Va.,  which 
fell  within  about  8  hrs.,  represents  one  of  the  all-time 
meteorological  anomalies  in  the  United  States.    A  study 
made   by  the  Weather  Bureau  in  1956  for  the  Corps  of 
Engineers  concluded  that  the  probable  maximum  rainfall 
possible  in  this  area  was  28  in.  in  6  hours  and  31  in.  in 
12  hrs.     The  previous  record  rainfall  in  Virginia  was  8.4 
in.    in    12   hrs.    at    Big   Meadows    on  the  Skyline  Drive, 
associated  with  a  hurricane  in   1942.     For  purposes  of 
comparison,  this  catastrophic  rainfall  from  Camille  may 
be  compared  with  the  following  records: 
12  in.  in  42  min.  at  Holt,  Mo,,  in  1947 
19  In.  in  2  hrs.,  10  min.,  atRockport,  W.  Va.,  in  1889 
22  in.   in  2  hrs.,   45  min.   at  D'Hanis,  Tex.,  in  1935 
31  in.   in  4  hrs.,  30  min.,  at  Smethport,  Pa.,  in  1942 
34  in.  in  12  hrs.  at  Smethport,  Pa.,  in  1942 
The  Virginia  part  of  Camille  was  one  of  nature's  rare 
events.     It  is  estimated  that  the  maximum  rainfall  as- 
sociated with  this  storm  has  a  return  period  well  in  excess 
of    1,000   yrs.      Another   measure   of  the  rarity  of  this 
rainfall  is  that  the  maximum  amount  of  31  in.  (uncon- 
firmed) approaches  the  probable  maximum  rainfall  that 
meteorologists  have  computed  to  be  theoretically  possible 
in  Virginia  at  this  time  of  the  year.    The  U.  S.  Geological 
Survey  estimates  that  the  return  period  of  the  crest  dis- 
charge for  the  James  River  at  Cartersville,  Va.,  is  200 
yrs.     Even  longer  return  periods  are  estimated  for  crest 
discharges  at  upstream  stations. 

The  torrential  rains  associated  with  the  remnants  of 
hurricane  Camille  caused  one  of  the  worst  flood  disasters 
to  strike  the  State  of  Virginia. 

Extensive  severe  flash  flooding  occurred  in  the  follow- 
ing counties:  Albemarle,  Alleghany,  Amherst,  Bath, 
Botetourt,  Buckingham,  Cumberland,  Fluvanna,  Gooch- 
land, Nelson,  Orange,  Powhattan,  and  Rockbridge.  Hard- 
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est  hit  by  the  flash  flooding  were  the  Tye  River  and 
Rockfish  River  Basins,  which  lie  mostly  within  Nelson 
County.  Flash  flooding  also  reached  disaster  propor- 
tions in  Rockbridge,  Amherst,  Albemarle,  and  Fluvanna 
Counties.  Devastating  and  extreme  flash  flooding  oc- 
curred in  the  Maury  and  Hardware  Basins  and  in  portions 
of  the  Rivanna  Basin. 

Most  of  the  residents  of  the  mountain  hollows,  hamlets, 
and  towns  were  asleep  during  the  fatal  hours  of  the  storm. 
Rapidly  rising  streams  and  landslides  caused  by  the  un- 
precedented rainfall  destroyed  homes  as  the  occupants 
slept.  Large  trees  were  uprooted  and  hurled  down  the 
mountain.  They  acted  as  battering  rams,  crashing 
through  houses,  overturning  automobiles,  sparing  nothing 
in  their  paths.  Entire  families  were  swept  away  in  the 
raging  waters.  Whole  sections  of  the  mountainside  slid 
down  in  the  form  of  mud,  heaping  tons  of  silt  on  houses 
and  their  inhabitants.  Many  houses  at  higher  elevations 
were  damaged  by  mountain  water  runoff. 

The  Virginia  Civil  Defense  Headquarters  estimated 
the  total  flood  damages  in  Virginia  at  $140  million.  The 
total  number  of  deaths  in  Virginia  by  drowning  and  mud- 
slides was  placed  at  110  with  an  additional  41  persons 
missing  and  presumed  dead.  The  State  was  declared  a 
disaster  area  by  the  President.  One  million  dollars  in 
federal  aid  was  made  available  immediately  for  repair 
and  replacement  of  roads,  bridgei^  and  other  public 
facilities. 

The  remnants  of  Camille,  as  it  moved  through  ex- 
treme southern  West  Virginia,  produced  3  to  nearly 
5  in.  of  rain  over  the  southern  counties  of  that  State, 
Nicholas,  Greenbrier,  and  Summers  Counties  were 
hardest  hit  with  flash  flooding  along  the  Greenbrier, 
Meadow,  and  Cherry  Rivers.  The  Greenbrier  River 
at  Alderson,  W.  Va,,  crested  at  17.1  ft.  early  on  the 
20th;  3. 1  ft.  above  flood  stage.  High  water  from  Spring 
Creek,  a  small  tributary  entering  the  Greenbrier  near 
Renick,  W.  Va.,  resulted  in  the  deaths  of  two  elderly 
women.  Total  damage  in  West  Virginia  was  estimated 
at  $750,000. 

DEATHS  AND  DAMAGES 

Hurricane  Camille  ranks  high  as  one  of  the  most 
destructive  killer  storms  ever  to  hit  the  U.  S.  Total 
damage  has  been  estimated  at  $1.42  billion  with  256 
deaths  and  68  additional  persons  missing  --  this  in- 
cludes the  Gulf  Coast  and  the  Virginias.  In  round 
figures  the  damage  equals  the  destruction  caused  by 
hurricane  Betsy,  in  a  much  more  concentrated  area, 
in  September  of  1965.  Betsy  and  Camille  stand  to- 
gether as  the  two  most  destructive  storms  to  ever 
ravage  the  U.  S. 

While  most  of  Betsy's  damage  was  incurred  by 
Louisiana,  Camille  spent  most  of  her  wrath  in  Mis- 
sissippi; the  total  figure  there  is  estimated  at  $950 
million;  Louisiana  suffered  $350  million  mostly  in 
lower    Plaquemines  Parish. 

The  total  U.  S.  deaths  figure  was  256,  with  three  per- 
sons reported  dead  in  Cuba.  The  U.  S.  figure  is  the 
highest  in  a  hurricane  since  390  persons  died  during 
hurricane  Audrey,  which  moved  over  western  Louisiana 
in  June  1957;  most  of  these  deaths,  like  those  in  Camille, 
were  drownings. 

A  detailed  summary  of  Hurricane  Camille  appears  in 
the  August  ESSA's  Climatological  Data,  National  Sum- 
mary, Vol.  20,  No.  8,  1969. 
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Bay   St.    Louis 

(wesc   end  of 

bridge) 

17 

26.85 

Lowest  measured  pressure  at    surface. 

(Sc.    Stanislaus 

School) 

17 

27.90 
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Brandon 

(Civil   Defense) 

18 
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0600 
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Columbia 
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0208 
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NE/135 
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4.85 

Wind   instrument  disabled  as   speed   reached    120 
135  m.p.h.;   gusts   estimated   to   140  m.p.h. 

and  gust    to 

Columbus  AFB 

18 

29.58 
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IBOVSO 

1744 

170-/ 37 

1429 

2.40 

Greenwood  Airport 

(FAA) 

18 

29.13 

1155 

NE  25 

0657 

E  47 
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1.98 

Jackson 

18 

28.93 

0656 

NNE  67 

2.23 

Keesler  AFB 

17 

28.94 
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ll(f/81 
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100?129 
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McComb    (FAA) 

18 

28.68 

0100 

340728 

0200 
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1.28 
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(Gulf   Coast   Res 

Lab.) 

18 

15 
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Pascagoula 

(Ingalls   Ship- 
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17 

29.26 

2245 

ESE  81 
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12 

18/0015 

5.50 

Picayune 

(Miss.   lest 
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17 

28.06 
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PoplarviUe 

(Civil   Defense) 

18 

5.25 

Saucier 

(U.S.   Forest 
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18 

7.01 

Wiggins    (4  ml  SE) 
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Inc.) 

18 

6.34 

LOUISIANA 

Bacon  Rouge    (WBO) 

18 

29.44 

0055 

NW  23 

25 

0.14 

Bogalusa 

18 
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Figure  1  .    Storm  surge  measurements  and  flooded  areas  as  determined  by  the  U.S.  Geological  Survey  are 
summarized  in  this  chart. 
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NORTH  ATLANTIC  TROPICAL  CYCLONES  -  CONT'D 


HURRICANE  DEBBIE,  AUGUST  13-25 

A  tropical  wave  Intensified  and  became  tropical  storm 
Debbie  at  1200  on  the  15th.  The  storm  intensified 
slowly  as  she  moved  west-northwestward  for  the  next 
36  hrs.  Debbie  then  turned  toward  the  northwest,  de- 
creasing the  threat  of  her  70-kt.  winds  in  the  Leeward 
Islands.  Her  winds  increased  to  90  kt.  as  she  follow- 
ed this  northwesterly  course  for  the  next  two  days. 
Debbie  turned  toward  the  west-northwest  again  late 
on  the  19th.  Moving  at  a  forward  speed  of  13  kt.,  the 
hurricane  crossed  the  25th  parallel  early  on  the  20th. 
She  was  at  peak  strength  at  this  time;  central  pressure 
had  dropped  to  950  mb,  with  winds  around  110  kt. 
Gale-force  winds  extended  out  200  mi.  to  the  north  and 
100  mi.  to  the  south  of  the  center. 

Debbie  began  to  recurve  on  the  20th  and  was  heading 
northeastward  before  reaching  the  65th  meridian.  She 
was  generating  95-kt.  winds  around  a  964-mb.  center 
as  she  passed  about  225  mi.  east  of  Bermuda  early  on 
the  22d.  Twelve  hours  earlier  the  B.  A.  PEERLESS, 
near  30°  N.,  62°  W.,  encountered  70-kt.  southeasterly 
winds  and  a  1003-mb.  pressure.  Winds  near  the  center 
were  as  high  as  90  kt.  as  Debbie  moved  northward  on 
the  24th.  However,  winds  dropped  below  hurricane 
force  late  on  the  24th  as  Debbie  passed  about  50  ml. 
east  of  St.  Johns,  Newfoundland,  sweeping  that  city 
with  55-kt.  gusts.  By  the  25th  the  988-mb.  cyclone 
was  extratropical  and  located  off  southeastern  Green- 
land; winds  remained  at  45  kt.  until  the  storm  crossed 
Iceland  on  the  27th. 

TROPICAL  STORM  EVE,  AUGUST  24-27 

Tropical  storm  Eve  formed  about  130  mi.  east  of 
St.  Augustine,  Fla.,  on  the  evening  of  the  24th.  The 
following  afternoon  she  reached  tropical  storm  strength 
and  later  in  the  day  reached  a  peak  when  pressure  dropped 
to  995  mb.  and  winds  reached  50  kt.  Eve  was  moving 
toward  the  east- northeast  at  about  8  kt.  Eve  was  never 
very  well  organized,  and  it  didn't  take  much  to  turn  her 
extratropical.  Late  on  the  26th  near  32°  N.,  72°  W., 
enough  cold  air  had  entered  the  circulation,  and  Eve  was 
an  extratropical  trough  of  low  pressure  with  occasional 
squalls  reaching  35  kt. 

HURRICANE  FRANCELIA,  AUGUST  19-SEPTEMBER  4 

Satellite  pictures  received  on  the  morning  of  the  27th 
showed  a  tropical  disturbance  with  a  rather  large  mass 
of  cloudiness  near  11.5°  N.,  54.0°  W.,  or  400  mi.  east- 
southeast  of  Barbados.  Maximum  winds  were  estimated 
at  25-30  kt.  The  disturbance  was  moving  west-north- 
westward at  about  13  kt.  Although  Barbados  reported  a 
wind  gust  of  37  kt.  at  1200  on  the  28th,  a  Navy  recon- 
naissance aircraft  found  only  a  wavelike  formation  ac- 
companied by  considerable  weather  but  no  evidence  of  a 
closed  circulation.  The  wave  passed  over  the  Windward 
Islands  late  that  day. 

Once  over  the  eastern  Caribbean  the  wave  weakened, 
and  bulletins  on  it  were  dropped  for  over  1  day.  Then 
at  1200  on  the  30th,  the  KORDUN  near  12.5°  N.,  70.0°  W., 
sent  a  report  of  a  south- southeasterly  wind  of  35  kt.  and 
a  1008-mb.  pressure.  The  disturbance  had  developed 
into  a  depression  about  12  hrs.  earlier,  and  this  de- 
pression was  intensifying.  By  1900  on  the  30th,  Fran- 
celia  was  born;  she  was  lacing  the  Barhona  Peninsula  of 
Haiti,  250  ml.  to  the  north,  with  squalls. 


YEAR  1969 

Francella  continued  toward  the  west-northwest,  but 
never  did  get  well  organized  until  late  on  the  1st  when 
she  became  a  hurricane.  Earlier  on  the  31st,  reports 
from  passing  vessels  indicated  that  Francelia  was  in  a 
disorganized  state  with  a  rather  broad  area  of  low 
pressure  and  possibly  several  small  centers.  By  late 
on  the  1st,  however,  winds  were  up  to  75-80  kt.;  the  eye 
of  the  storm  passed  over  Swan  Island  about  2145.  The 
ESSA  Weather  Bureau  observers  on  Swan  Island  were 
successful  In  launching  a  radiosonde  into  the  eye  of 
Francella.  The  relative  calm  of  the  eye  lasted  for  1  hr. 
--  long  enough  for  the  men  to  make  this  very  important 
observation.  Only  four  previous  ascents  have  been 
made  in  hurricanes.  These  were  in  Inez  (1966)  at  Boca 
Chlco,  Fla.;  two  at  the  Tampa,  Fla.,  Weather  Bureau 
(1944,  1946);  and  in  Arlene  (1963)  as  the  center  passed 
over  Bermuda.  Swan  Island  reported  a  lowest  pressure 
of  994  mb.  and  wind  gusts  to  60  kt.  There  were  no 
injuries. 

Francella  took  a  turn  toward  the  west- southwest  on 
the  2d,  aiming  her  fury  at  southern  British  Honduras. 
By  2000  that  day,  top  winds  were  100  kt.  and  the  mini- 
mum pressure  was  973  mb.;  by  0100  on  the  3d,  gale- 
force  winds  had  been  reported  from  Tela,  Honduras. 
The  hurricane  came  to  a  virtual  standstill  about  30  ml. 
east  of  Punta  Gorda,  British  Honduras,  early  on  the  3d. 
The  RIO  COBRE  near  the  center  of  the  storm  was  hit 
by  wind  gusts  of  85-90  kt.  at  1500  that  day.  Francelia 
started  drifting  westward  about  midday  on  the  3d,  and  by 
2200  her  eye  was  over  Punta  Gorda.  That  city  fought 
winds  of  95  kt.  in  the  southeast  wall  cloud;  the  lowest 
pressure  recorded  was  991  mb. 

As  the  4th  opened,  Francelia  was  breaking  up  over 
the  mountains  and  hills  northwest  of  Punta  Gorda,  but 
torrential  rains  were  plaguing  British  Honduras  and 
Guatemala.  Residents  along  rivers,  streams,  and  gorges 
were  warned  to  exercise  a  sharp  vigil  for  high  water 
and  flash  flooding  caused  by  rains  of  10-20  In.  The 
northern  coast  of  Honduras  was  already  suffering  from 
severe  flooding,  and  the  railroad  and  highways  between 
Puerto  Cortez  and  Tegucigalpa  were  washed  out.  The 
Macal  River  in  southern  British  Honduras  ran  20  ft. 
above  normal.  The  Guatemalan  ports  of  Matios  de 
Galvez  and  Puerto  Barrios  reported  flooding,  particular- 
ly In  the  Customs  Warehouses,  due  to  the  heavy  rains 
of  the  hurricane.  About  100  persons  died  of  flooding  in 
Guatemala,  while  damage  was  estimated  at  $4.7  million. 

HURRICANE  GERDA,  AUGUST  21-SEPTEMBER  10 

A  tropical  disturbance,  which  was  traced  back  to  Mali, 
Africa,  spawned  a  tropical  depression  in  the  central 
Bahamas  on  the  5th.  Climatology  indicates  that  tro- 
pical cyclones  in  this  area  have  a  better  than  50  percent 
chance  of  reaching  the  U.  S.  mainland.  The  next  day  this 
depression  moved  inland  near  Palm  Beach  bringing  the 
central  east  coast  of  Florida  rain  but  little  wind.  After 
moving  across  Lake  Okeechobee,  the  storm  turned  to- 
ward the  northeast  and  headed  back  to  sea,  where  it 
began  to  slowly  intensify. 

On  the  8th,  the  tanker  ESSO  MIAMI  reported  a  35-kt. 
wind  a  short  distance  east  of  the  storm's  center.  Then 
a  Navy  reconnaissance  crew  reported  a  1000-mb.  central 
pressure  with  45-  to  50-kt.  winds  north  and  east  of  the 
center;  it  was  evident  that  tropical  storm  Gerda  -- 
seventh  tropical  cyclone  of  the  season  —  had  formed. 
She  was  again  in  an  area  favorable  for  striking  the  U.  S. 
mainland. 
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As  Gerda  moved  northeastward,  coastal  areas  were 
alerted;  however,  she  remained  more  than  100  mi.  off 
the  Georgia-South  Carolina  coast.  Charleston's  winds 
reached  only  17  kt. 

Later  on  the  8th,  about  210  mi.  south- southwest  of 
Cape  Hatteras,  Gerda  reached  full  hurricane  strength. 
The  ship  THORSOY  reported  a  50-kt.  wind  a  short 
distance  east  of  Gerda' s  center.  Her  forward  speed 
accelerated,  and  late  that  evening  she  moved  rapidly 
past  Cape  Hatteras.  While  winds  close  to  the  storm's 
center  were  about  80  kt.,  winds  at  the  Cape,  some 
60  mi.  to  the  west,  were  24  kt.  with  gusts  to  31  kt. 
Gerda' s  forward  speed  was  now  around  35  kt.,  and  she 
continued  northeastward. 

By  the  afternoon  of  the  9th,  Gerda  was  some  60  mi.  east 
of  Cape  Cod  and  generating  winds  of  about  85  kt.  around 
a  980-mb.  pressure  center.  Nantucket  recorded  a 
50-kt.  gust  as  the  hurricane  passed  to  the  east.  As 
Gerda  moved  toward  the  coasts  of  Maine  andNew  Bruns- 
wick at  43  kt.,  she  continued  to  intensify.  The  Nan- 
tucket Lightship  and  reconnaissance  reports  indicated 
top  winds  of  125  kt.  and  a  central  pressure  of  979  mb. 

It  was  in  the  evening  when  Gerda  moved  over  East- 
port,  Me.,  and  northward  into  New  Brunswick;  a  few 
hours  earlier  on  the  9th  she  had  been  off  the  Virginia 
Capes.  The  following  morning  Gerda  merged  with  a 
frontal  system  and  became  extratropical  as  she  moved 
Into  Quebec. 

The  coastal  areas  of  the  United  States  were  barely 
affected  by  Gerda,  and  there  was  only  minor  damage  in 
the  areas  where  Gerda  made  landfall. 

HURRICANE  HOLLY,  SEPTEMBER  9-21 

Hurricane  Holly  was  a  good  example  of  a  storm  de- 
veooping  in  a  favorable  tropical  environment  and  then 
degenerating  all  the  way  to  an  easterly  wave  after 
entering  an  unfavorable  environment  in  tropical  lati- 
tudes at  both  the  surface  and  at  upper  levels.  She 
reached  depression  status  near  12°  N.,  47°  W.,  around 
midday  on  the  14th,  and  pursued  a  northwesterly  course 
for  the  next  2  days.  By  2200  on  the  14th,  she  was 
declared  a  tropical  storm  with  top  winds  of  about 
40  kt.;  18  hrs.  later  she  ripened  into  a  minimal  hur- 
ricane. Shortly  after  this  Holly  reached  her  lowest 
pressure  (992  mb.)  and  her  highest  winds  (65  kt.). 
The  hurricane  moved  to  near  16°  N.,  51°  W.,  by  late 
on  the  16th;  it  was  then  evident  that  she  had  turned  to 
a  more  west-northwesterly  track. 

Holly  was  struggling  against  a  hostile  environment. 
She  was  moving  into  an  area  of  relatively  cool  tem- 
peratures east  of  the  Antilles,  and  a  good  outflow 
mechanism  in  the  upper  portion  of  the  atmosphere  was 
absent.  By  late  on  the  17th  she  was  again  a  tropical 
storm  near  17°  N.,  53°  W.,  with  highest  winds  of  only 
45  kt.  Holly  continued  to  weaken  on  the  18th  as  she 
turned  to  the  west- southwest.  By  1600  that  day  she 
was  given  depression  status;  by  2200  Holly  was  only 
a  tropical  wave  with  maximum  winds  of  30  kt.  This 
wave  moved  through  the  Leeward  Islands  on  the  night 
of  the  19th  and  the  morning  of  the  20th.  St.  Barthe- 
I  lemy  Island  reported  the  highest  wind  (26  kt.)  observed 
on  the  Islands.  The  wave  was  last  detected  near 
longitude  66°  W.  early  on  the  21st. 
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HURRICANE  INGA,  SEPTEMBER  20-OCTOBER  14 

Inga  was  first  detected  as  a  depression  on  the  20th  near 
16°  N.,  47°  W.  She  reached  tropical  storm  intensity  early 
on  the  21st,  but  was  downgraded  again  on  the  23d  near 
18°  N.,  56°  W.  Asa  depression,  Inga  moved  west-north- 
westward until  the  25th  when  she  turned  toward  the  north. 
It  wasn't  until  the  28th  that  her  circulation  was  able  to 
regain   tropical    storm    intensity    near    24°    N.,  64°   W. 

Late  on  the  29th  near  26°  N.,  65°  W.,  Inga  reached 
hurricane  strength  and  turned  northeastward.  She  moved 
to  230  mi.  southeast  of  Bermuda  where  she  slowed  and 
began  a  clockwise  loop  on  October  1.  At  this  time  maxi- 
mum winds  were  70  kt.  around  a  987-mb.  pressure.  The 
hurricane  continued  to  intensify  as  she  looped  and  went 
into  a  recurvature  pattern  on  the  3d.  Inga  then  headed 
northeastward  on  the  4th  passing  150  mi.  southeast 
of  Bermuda  this  time.  The  following  day  she  reached 
peak  intensity  when  her  central  pressure  dropped  to 
965  mb.,  and  maximum  winds  reached  90  kt. 

Inga  was  prevented  from  continuing  her  northeastward 
trek  by  a  large  HIGH  to  her  north;  consequently,  she 
turned  southward  once  again  on  the  8th.  The  storm 
was  now  starting  to  weaken  as  pressure  rose  to  985  mb., 
and  winds  were  of  minimal  hurricane  strength.  On  the 
10th  Inga  was  reduced  to  a  tropical  storm  before  crossing 
the  30th  parallel  on  her  unusual  southward  journey. 
However,  cold  air  was  beginning  to  intrude  into  Inga's 
weakening  circulation.  The  storm  turned  toward  the 
east  on  the  12th  and  became  extratropical  on  the  14th, 
near  a  position  she  had  passed  once  on  the  30th  and 
again  on  the  3d. 

Inga's  25-day  life  makes  her  the  longest  lived  recorded 
hurricane. 

TROPICAL  STORM  JENNY,  OCTOBER  1-6 

Jenny  reached  minimal  tropical  storm  strength  for  a 
few  hours  on  the  2d,  just  prior  to  reaching  the  southwest 
Florida  coast  —  maximum  winds  reached  35  kt.  and 
pressures  dropped  to  1001  mb.  Some  gusts  to  48  kt. 
were   reported   as    Jenny   moved   ashore   near  Naples. 

Jenny  had  originated  north  of  Panama  and  became  a 
depression  north  of  Swan  Island  on  the  1st. 

As  a  depression  over  Florida,  Jenny  moved  north- 
northwestward  until  she  reached  Cape  Kennedy  on  the 
3d.  Then  half  off  the  coast,  she  slowed  and  began  to 
meander  westward.  This  weak,  ill-defined  depression 
dumped  3  to  4  in.  of  rain  over  the  Florida  peninsula 
before  moving  into  the  Gulf  of  Mexico,  off  St.  Peters- 
burg, late  on  the  4th.  She  continued  westward  for  the 
next  2  days  before  dissipating  in  the  northwestern  Gulf 
of  Mexico. 

HURRICANE  KARA,  OCTOBER  7-19 

When  Kara  was  discovered  as  a  tropical  depression 
east  of  the  Bahamas  on  the  7th,  it  was  no  surprise  since 
these  waters  have  bred  early  October  storms  in  the 
past.  The  depression  moved  through  the  eastern  Ba- 
hamas, turned  northward,  and  became  a  tropical  storm 
on  the  9th  —  the  first  "K"  storm  since  1955.  At  this 
time  Kara  was  near  28°  N.,  73°  W.  She  began  to  slow 
down  and  turn  toward  the  north- northwest  on  the  11th. 
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Early  on  the  12th  Kara  was  drifting  near  30°  N.,  71°  W., 
and  her  winds  were  causing  rough  seas  from  northeast 
Florida  to  Cape  Hatteras. 

Kara's  track  became  irregular  for  the  next  2  days 
in  an  area  where  irregularity  is  common  for  October 
storms.  She  moved  southwestward;  then  on  the  13th 
and  14th  she  turned  a  small  counterclockwise  loop 
and  finally  headed  east-northeastward.  During  this 
period  Kara  was  intensifying  slowly.  Her  central 
pressure  remained  at  998  mb.  from  the  10th  through 
the  13th,  and  then  dropped  to  990  mb,  by  noon  on  the 
14th  when  winds  reached  55  kt.  Later  in  the  day 
pressure  fell  to  989  mb.,  winds  reached  60  kt.,  and 
gales  extended  out  to  160  mi.  in  all  directions.  The 
center  was  located  about  250  mi.  east- southeast  of  the 
Georgia  coast.  Early  the  next  day  Kara  reached  hur- 
ricane strength  about  250  mi,  south- southeast  of  Cape 
Hatteras.  She  was  then  accelerating  on  an  east-north- 
easterly course.  Kara's  central  pressure  dropped  to 
984  mb.  as  she  continued  to  generate  65-kt.  winds  close 
to  her  center.  Pressures  started  rising  on  the  16th 
and  then  reversed  this  trend,  and  on  the  17th  Kara  reach- 
ed peak  intensity;  winds  roared  at  80  kt.  around  a  978-mb. 
central  pressure.  Kara  was  now  moving  east-northeast- 
ward at  35  kt.  On  the  18th  the  storm  was  deemed  extra- 
tropical  as  she  passed  some  400  mi.  north  of  the  Azores. 

HURRICANE  LAURIE,  OCTOBER  17-27 

In  late  October,  many  tropical  cyclones  originate  in 
the  southwestern  Caribbean  and  Gulf  of  Honduras. 
Laurie  fitted  this  pattern  when  she  was  discovered  as 
a  tropical  depression  just  off  the  northern  Honduran 
coast  on  the  17th.  The  depression  moved  northwest- 
ward, entering  the  Yucatan  Peninsula,  south  of  Cozu- 
mel  Island,  on  the  18th.  Laurie  reached  tropical 
storm  strength  as  she  moved  ashore.  She  moved  off 
the  coast  just  north  of  Merida.  Once  over  the  warm 
Gulf  waters  Laurie  began  to  grow  in  size  and  intensity; 
and  she  rapidly  became  a  threat  to  the  U.  S.  Gulf 
Coast, 

Laurie  became  a  hurricane  on  the  morning  of  the 
20th  about  300  mi,  south  of  New  Orleans.  Gales  ex- 
tended 160  mi,  to  the  north  and  50  mi,  to  the  south- 
west of  the  center,  Laurie  was  moving  northward 
at  about  6  kt,,  and  was  in  an  area  where  about  85  per- 
cent of  all  tropical  cyclones  reach  the  U.  S.  coast. 
However,  several  blocking  HIGHS  from  the  north  pre- 
vented Laurie  from  her  statistical  rendevous. 

Late  on  the  20th,  the  hurricane  reached  its  peak 
when  pressure  fell  to  973  mb.  and  winds  increased  to 
95  kt.  It  was  at  this  point  that  Laurie  changed  her 
direction    and   began    drifting    slowly    eastward;    things 


YEAR  1969 

looked  gloomy  for  the  west  coast  of  Florida.  Then 
Laurie  turned  southward  and  remained  at  sea.  On 
the  morning  of  the  22d,  two  vessels  moved  through 
the  eye  of  the  storm  confirming  its  position  and  the 
central  pressure  which  was  now  985  mb. 

Laurie  was  downgraded  to  a  tropical  storm  near 
25°  N.,  86°  W.,  late  on  the  22d.  At  this  time  the 
storm  was  nearly  stationary  and  in  the  process  of 
turning  westward.  The  storm  moved  westward  and 
completed  a  clockwise  loop  late  on  the  24th;  in  the 
process  she  fell  to  depression  stage  as  cold  air  was 
being  Injected  into  her  system  from  the  north.  On 
the  25th  the  weak  depression  turned  southward  into 
the  Bay  of  Campeche  and  the  following  day  limped 
ashore  just  north  of  Vlllahermosa,  Mexico.  Laurie 
was  the  first  hurricane  in  the  Gulf  of  Mexico  not  to 
generate   at    least    gale   force  winds  along  a  coastline. 

HURRICANE  MARTHA,  NOVEMBER  21-25 

Martha  developed  from  a  large  area  of  showers 
that  had  persisted  over  the  southwestern  Caribbean 
for  several  days.  On  the  21st  a  portion  of  the  area 
became  an  organized  tropical  depression  near  San 
Andres  Island.  When  the  depression  reached  tropical 
storm  strength  the  following  afternoon,  she  became 
the  latest  tropical  storm  or  hurricane  to  develop  since 
hurricane  Alice  formed  on  December  30,  1954. 

Martha  rapidly  reached  hurricane  strength  and  by 
2000  EST  on  the  22d  she  was  generating  74-kt.  winds 
around  a  986-mb,  pressure,  Martha  became  the  latest 
hurricane  to  develop  in  the  southwest  Caribbean  over  the 
past  century;  the  only  other  storm  in  this  area  during 
the  latter  half  of  November  developed  on  Nov,  15,  1933, 
At  the  time  Martha  reached  hurricane  strength  she  was 
about  120  mi.  northwest  of  Colon  in  the  Canal  Zone  and 
was  stationary.  The  following  day  the  hurricane  began 
drifting  southwestward.  Gales  were  occurring  along  the 
coast  from  Puerto  Limon,  Costa  Rica,  to  the  Gulf  of 
Mosquitos  along  the  Panama  coast.  She  weakened  as 
she  drifted  southward  toward  Panama,  and  became  a 
tropical   storm    again  late  on  the  afternoon  of  the  23d. 

Slowly  the  storm  moved  into  the  Gulf  of  Mosquitos 
and  her  heavy  rains  spilled  inland.  Then  on  the  2  4th 
Martha  became  the  first  tropical  cyclone,  in  a  99-yr. 
period  of  record,  to  move  into  Panama  when  she 
crossed  the  coastline  midway  between  Almirante  and 
Colon.  Torrential  rains  from  the  storm  were  measured 
at  13  in.  by  the  United  Fruit  Company  in  Almirante 
with  heavier  rains  to  the  southeast,  Martha  broke  up 
slowly  on  the  24th.  Rain- swollen  rivers  and  streams 
caused  numerous  floods  throughout  the  area.  These 
floods  were  responsible  for  five  deaths  in  Costa  Rica. 
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NORTH  ATLANTIC  TROPICAL  CYCLONES  FOR  PAST  YEARS 


TOTAL  NUMBER  OF  TROPICAL  CYCLONES,  LOSS  OF  LIFE  AND  DAMAGE 

Total  Number  Tropical  Cyclones* 

Total  Number  Hurricanes 

Loss  0 

f  Life 

Damage  by  Categories'* 

Year 

All 

Reaching 

All 

Reaching 

Total  All 

United 

Total  All 

United 

Areas 

U.S.  Coast 

Areas 

U.S.  Coast 

Areas 

States 

Areas 

States 

1886 

10 

7 

8 

6 

1887 

17 

4 

10 

3 

1888 

10 

6 

5 

3 

1889 

9 

1 

5 

2 

1990 

1 
47 

0 
21 

1 
29 

0 
14 

1891 

U 

4 

S 

2 

1892 

9 

3 

4 

0 

1893 

12 

7 

10 

6 

1894 

6 

3 

5 

2 

1895 

6 
44 

4 
21 

2 
29 

1 
11 

1896 

6 

4 

6 

4 

1897 

5 

4 

2 

1 

1898 

9 

6 

4 

3 

1899 

6 

4 

5 

3 

1900 

7 
33 

3 

21 

3 
20 

1 
12 

6,000 

7 

1901 

10 

6 

3 

2 

10 

6  » 

1902 

5 

3 

3 

1 

# 

1903 

9 

2 

8 

2 

9 

6 

1904 

5 

3 

2 

2 

# 

6 

1905 

5 
34 

2 
16 

1 
17 

0 

7 

# 

• 

1906 

11 

6 

6 

4 

285 

7 

1907 

4 

3 

0 

0 

# 

# 

1908 

8 

2 

5 

1 

# 

# 

1909 

10 

7 

4 

3 

404 

7 

1910 

4 
37 

2 
20 

3 
18 

2 
10 

13 

6 

1911 

4 

2 

3 

2 

17 

6 

1912 

6 

4 

4 

2 

12 

6 

1913 

4 

3 

3 

2 

tt 

# 

1914 

1 

1 

0 

0 

# 

# 

1915 

5 
20 

4 
14 

4 
14 

3 

9 

600 

« 

1916 

14 

8 

11 

6 

107 

7 

1917 

3 

1 

2 

1 

5 

5 

1918 

5 

2 

3 

1 

34 

6 

1919 

3 

2 

1 

1 

287 

7 

1920 

4 
29 

3 
16 

4 
21 

2 

11 

2 

6 

1921 

6 

2 

4 

2 

5 

6 

1922 

4 

1 

2 

0 

0 

# 

1923 

7 

4 

3 

2 

0 

4 

1924 

8 

3 

5 

2 

2 

3 

1925 

2 

27 

2 
12 

1 

15 

1 

6 

3 

1926 

11 

4 

8 

4 

269 

6 

1927 

7 

1 

4 

0 

0 

# 

1928 

6 

3 

4 

2 

1,836 

7 

1929 

3 

2 

3 

2 

3 

6 

1930 

2 

29 

1 
11 

2 
21 

0 

8 

0 

2 

193! 

9 

2 

2 

0 

0 

N 

1932 

11 

5 

6 

2 

0 

# 

1933 

21 

7 

9 

5 

63 

7 

1934 

11 

5 

6 

3 

17 

6 

1935 

6 

58 

2 
21 

5 

28 

2 
12 

414 

7 

1936 

16 

7 

7 

3 

9 

6 

1937 

9 

4 

3 

0 

0 

4 

1938 

8 

4 

3 

2 

600 

8 

1939 

5 

3 

3 

1 

3 

3 

1940 

8 
46 

3 
21 

4 
20 

2 

8 

51 

6 

1941 

6 

4 

4 

2 

10 

7 

1942 

10 

3 

4 

2 

17 

8 

7 

1943 

10 

4 

5 

1 

19 

16 

7 

1944 

11 

4 

7 

3 

1.076 

64 

8 

1945 

ll 

48 

5 
20 

25 

3 

11 

29 

7 

8 

1946 

6 

4 

3 

1 

5 

0 

7 

1947 

9 

7 

5 

3 

72 

53 

8 

1948 

9 

4 

6 

3 

24 

3 

7 

1949 

13 

3 

7 

2 

4 

4 

8 

1950 

13 
50 

4 
22 

11 
32 

3 
12 

27 

19 

7 

1951 

10 

1 

8 

0 

244 

0 

6 

1952 

7 

2 

6 

1 

16 

3 

6 

1953 

14 

6 

6 

2 

3 

2 

7 

1954 

11 

4 

8 

3 

720. 

193 

9 

9 

1955 

12 

54 

5 

18 

9 
37 

3 

9 

1.518- 

218 

9 

9 

1956 

8 

2 

4 

1 

76 

21 

8 

7 

1957 

8 

5 

3 

1 

475 

395 

S 

8 

1958 

10 

1 

7 

0 

49 

2 

7 

7 

1959 

U 

7 

7 

3 

57 

24 

7 

7 

1960 

7 
44 

5 
20 

4 
25 

2 

7 

185 

65 

8 

8 

1961 

11 

3 

8 

2 

345 

46 

6 

8 

1962 

5 

1 

3 

0 

4 

4 

6 

6 

1963 

9 

1 

7 

1 

7,218. 

11 

9 

7 

1964 

12 

6 

6 

4 

266 

49 

9 

9 

1965 

643 

2  13 

■1,28 

1     s 

76 

75 

9 

9 

1966 

11 

2 

7 

2 

1,040 

54 

8 

7 

1967 

8 

2 

6 

2 

GM 

18 

8 

8 

1968 

7 

3 

4 

2 

n 

9 

7 

7 

1969 

13 

3 

10 

2 

364 

256 

9 

9 

Total 

682 

297 

406 

164 

Median 

8 

3 

4 

2 

NORTH  ATLANTIC  TROPICAL  CYCLONES  FOR  PAST  YEARS-CONTD 


Frc<iuriKy  of  Tropic;il  Cyrlnnos  (Includin;;  Ilurric3ncK) 

Frequency  of  Tropical  Cyclones  KcachinK  1 

by  Months  and  Years 

Intensity  by  Months  and  Years 

M.iy 

June 

July 

AuR. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

•May 

June 

July 

Aug. 

Sept. 

Oct, 

Noy. 

Doc. 

Total 

i»"r, 

1 

•' 

1 
2 

2 

2 
3 

2 
6 

1 

2 

10 
17 

1886 
1887 

2 

2 
2 

3 

1 
2 

1 

1 

8 
10 

l>ss 

1 

1 

2 

2 

1 

3 

10 

1888 

1 

2 

1 

1 

1-MI> 

1 

1 

1 

5 

1 

9 

1889 

1 

1 

3 

r 

1K90 

1 

1 

1890 

1 

1 

1S91 

1 

2 

3 

4 

1 

11 

1891 

2 

3 

2 

8 

189^ 

1 

1 

4 

3 

9 

1892 

1 

2 

I 

4 

1893 

1 

1 

5 

3 

1 

1 

12 

1893 

1 

3 

10 

1894 

2 

1 

3 

6 

1994 

1 

1 

3 

5 

1095 

2 

1 

3 

6 

1895 

1 

1 

2 

1896 

1 

1 

2 

2 

6 

1996 

1 

2 

2 

6 

1897 

1 

2 

2 

5 

1897 

1 

1 

2 

1898 

2 

5 

2 

9 

1898 

2 

2 

4 

1S99 

1 

2 

1 

2 

C 

1899 

1 

1 

5 

1900 

1 

3 

3 

" 

1900 

1 

2 

3 

1901 

1 

2 

2 

3 

2 

10 

1901 

2 

3 

1902 

2 

1 

1 

I 

5 

1902 

1 

1 

1 

3 

1903 

I 

1 

4 

2 

1 

9 

1903 

1 

3 

2 

1 

8 

1904 

1 

1 

3 

5 

1904 

1 

1 

2 

1905 

3 

2 

5 

1905 

1 

1 

1906 

2 

1 

3 

4 

1 

11 

1906 

1 

1 

2 

2 

6 

1907 

1 

2 

1 

4 

1907 

0 

1908 

(Mar.l       1 

1 

1 

3 

2 

rt 

1908 

(M.ir.l       1 

2 

1 

5 

19f)'j 

2 

2 

2 

2 

1 

I 

10 

1909 

1 

I 

1 

4 

1910 

I 

2 

1 

4 

1910 

2 

I 

3 

1911 

2 

1 

1 

4 

1911 

2 

1 

3 

1912 

1 

1 

1 

2 

1 

6 

1912 

1 

2 

1 

4 

1913 

1 

I 

1 

1 

4 

1913 

1 

I 

1 

3 

19U 

1 

I 

1914 

0 

1915 

1 

2 

- 

^ 

1915 

2 

2 

4 

1916 

1. 

2 

:i 

4 

3 

1 

14 

1916 

1 

2 

3 

2 

2 

1 

11 

1917 

2 

1 

3 

1917 

1 

1 

2 

1918 

3 

2 

5 

19  IS 

2 

1 

3 

1919 

1 

1 

1 

3 

1919 

1 

1 

1920 

4 

4 

1920 

4 

4 

1921 

1 

3 

2 

6 

1921 

1 

2 

1 

4 

1922 

1 

1 

2 

4 

1922 

1 

1 

2 

1923 

1 

I 

5 

7 

1923 

1 

1 

1 

3 

1924 

1 

2 

2 

2 

1 

H 

1924 

2 

1 

1 

1 

1925 

1 

1 

2 

1925 

1 

1 

1926 

1 

2 

j 

2 

1 

11 

1926 

1 

;, 

4 

1 

, 

1927 

1 

3 

3 

7 

1927 

1 

3 

4 

1928 

2 

3 

1 

G 

1928 

2 

1 

1 

4 

1929 

1 

1 

1 

3 

1929 

1 

1 

1 

3 

1930 

2 

2 

1930 

2 

2 

1931 

1 

1 

■ 

3 

1 

1 

9 

1931 

2 

2 

1932 

1 

3 

3 

3 

1 

11 

1932 

3 

1 

1 

1 

G 

1933 

1 

1 

3 

7 

.-, 

3 

1 

21 

1933 

1 

1 

3 

3 

1 

9 

1934 

1 

1 

1 

2 

2 

3 

1 

11 

1934 

1 

1 

1 

1 

1 

I 

6 

193j 

.1 

1 

2 

G 

1935 

2 

1 

2 

5 

1936 

■1 

2 

6 

4 

1 

16 

1936 

1 

1 

3 

2 

7 

1937 

1 

2 

6 

9 

1937 

3 

3 

1938 

3 

1 

3 

1 

8 

1938 

2 

1 

3 

1939 

1 

1 

1 

2 

5 

1939 

1 

2 

3 

1940 

1 

3 

2 

2 

8 

1940 

3 

1 

4 

1941 

4 

2 

6 

1941 

3 

1 

4 

1942 

3 

3 

3 

1 

10 

1942' 

3 

1 

4 

1943 

1 

2 

4 

3 

11) 

1943 

1 

1 

2 

1 

5 

1944 

3 

2 

4 

2 

11 

1944 

2 

1 

3 

1 

1945 

1 

1 

4 

3 

2 

11 

1945 

1 

1 

1 

2 

5 

1946 

1 

1 

1 

1 

2 

6 

1946 

1 

1 

1 

3 

1947 

1 

2 

3 

3 

9 

1947 

2 

1 

2 

1948 

1 

1 

2 

3 

1 

1 

9 

1948 

1 

3 

1 

1 

6 

1919 

3 

7 

2 

1 

13 

1949 

2 

4 

1 

19.-,0 

4 

3 

6 

13 

1950 

4 

3 

4 

11 

1951 

1 

3 

4 

2 

10 

1951 

1 

2 

3 

2 

8 

1952 

(Feb.l        1 

2 

2 

2 

7 

1952 

2 

2 

2 

6 

1953 

1 

3 

4 

4 

1 

1 

14 

1953 

2 

3 

1 

6 

1954 

1 

1 

2 

4 

1 

1 

1 

11 

1954 

1 

2 

3 

1 

1 

8 

1955 

1 

4 

5 

2 

12 

1955 

3 

5 

1 

9 

1956 

1 

1 

1 

4 

1 

8 

1956 

1 

1 

1 

1 

4 

1957 

2 

1 

4 

1 

8 

1957 

1 

2 

3 

1958 

1 

4 

4 

1 

10 

1958 

3 

3 

1 

1959 

1 

2 

2 

1 

3 

2 

11 

1959 

1 

2 

3 

1 

7 

1960 

1 

2 

1 

3 

7 

19G0 

1 

1 

2 

4 

1961 

1 

6 

2 

11 

19G1 

1 

3 

1 

I 

^ 

19C2 

2 

2 

1 

.') 

19G2 

1 

1 

1 

3 

1963 

1 

I 

.-, 

2 

y 

1963 

1 

1 

4 

1 

1964 

1 

1 

4 

4 

1 

1 

12 

1964 

2 

3 

1 

6 

1965 

1 

2 

2 

1 

6 

1965 

2 

1 

1 

4 

1966 

1 

4 

1 

4 

1 

11 

1966 

1 

3 

1 

1 

1 

1967 

1 

4 

3 

H 

1967 

1 

3 

2 

6 

19tiH 

:( 

1 

2 

1 

7 

1968 

2 

1 

1 

4 

1969 

Mar.     Feb. 

1 

e 

2 

3 

I 

13 

1969 

Mar. 

2 

2 

1 

10 

Totals 

I           1 

... 

if- 

51 

153 

230 

155 

31 

4 

GH.) 

Totals 

1 

2 

,     2M 

29 

111 

148 

TC 

n 

406 

TROPICAL  CYCLONES  IN  THE  EASTERN  NORTH  PACIFIC,  1969 


Arthur  F.  Gustafson 

Weather  Bureau 
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Four  hurricanes  developed  over  the  eastern  North 
Pacific  Ocean  during  the  1969  season.  The  strongest 
wind  reported  by  a  surface  vessel  was  58  kt.  in  Doreen, 
but  inference  from  satellite  pictures  suggests  85-kt. 
winds  were  generated  in  Bernlce.  Six  tropical  storms 
with  winds  of  34  to  63  kt.  formed  during  the  season; 
the  seasonal  distribution  of  tropical  cyclones  is  shown 
in  the  accompanying  table. 

The  season  began  with  a  short-lived  tropical  de- 
pression (May  30-31)  and  another  (June  4-8)  before 
tropical  storm  Ava  developed  on  July  1.  The  season 
continued  until  October  11  when  hurricane  Jennifer 
swept  inland  north  of  Mazatlan. 

A  total  of  131  tropical  storm  and  hurricane  advisories 
and  an  additional  87  bulletins  for  tropical  depressions 
were  issued  during  the  season. 

Again  in  1969,  the  satellite  proved  to  be  the  most 
useful  tool  available  in  tracking  storms.  Three  satel- 
lites were  in  operation  during  the  season.  They  passed 
over  the  area  during  the  early  morning  hours,  during 
midmorning,  and  during  midafternoon.  A  stationary 
satellite  over  the  Equator  near  150°  W  provided  data 
for  research  but  was  not  used  for  operational  forecasts. 

Merchant  shipping  provided  much  Information  at  1800 
and  0000,  but  0600  and  1200  observations  were  very 
sparse.  This  paucity  of  information  and  the  lack  of 
late  day  and  night  satellite  pictures  made  it  possible 
to  lose  storms  overnight.  Several  times  storms  were 
relocated  after  1600  or  1800  satellite  pictures  were 
received.  In  at  least  one  case,  a  captain  altered 
course  on  receipt  of  a  1500  advisory  only  to  have  the 
storm  relocated  a  few  hours  later.  This  required  him 
to  pass  through,  instead  of  around,  the  storm. 

U.  S.  Air  Force  and  U.  S.  Navy  reconnaissance  was 
accomplished  whenever  a  storm  was  within  aircraft 
range,  or  a  total  of  28  times.  For  the  first  time  since 
World  War  II,  aircraft  were  permitted  to  re-stage  from 
Acapulco.  This  greatly  increased  the  reconnaissance 
range.  An  aircraft  would  locate  the  storm  one  day  and 
fly  on  to  Acapulco,  remaining  overnight.  It  would  then 
leave  the  following  morning,  locate  the  storm,  and  return 
to  Point  Mugu.  This  proved  valuable  because  the  same 
crew  would  see  the  storm  two  days  running  and  could 
make  relative  estimates  of  its  intensity. 

Damage  was  reported  only  in  the  case  of  hurricane 
Jennifer,  and  that  only  near  Mazatlan.  The  La  Paz- 
Mazatlan  ferry  was  swamped  in  the  Mazatlan  Harbor, 
as  were  12  shrimp  boats.  More  than  30  other  shrimp 
boats  were  reported  lost  in  smaller  harbors  along  the 
coast.  At  least  one  person  was  killed  and  15  were  in- 
jured. Extensive  property  damage  extended  along  a 
100- mi.  section  of  the  coast. 

TROPICAL  STORM  AVA,  JULY  1-7 

A  bright  cloud  mass  in  satellite  pictures  on  June  30 
off  the  coast  of  Guatemala  developed  a  closed  circulation 
between  1200  and  1800  on  July  1.  The  depression 
moved  west-northwestward  at  15  kt.  and  developed  to 
tropical  storm  intensity  about  150  ml.  south- southeast 
of  Acapulco.     It  developed  40- kt,  winds  by  0200  of  the  2d. 

Winds  increased  to  55  kt.  as  the  storm  continued  on  a 
280°-290''  heading  at  an  average  speed  of  12  kt.  through 
the  4th.  At  0000  on  the  5th  the  storm  begr.n  curving 
northwestward  while  weakening,  and  then  slowed  down 
to  5-6  kt.  150  mi.  south  of  Socorro  Island.  Further 
weakening    and    slowing   took   place    on   the   6th   as  the 


storm  headed  northward.  It  degenerated  to  a  depression 
60  mL  west  of  Socorro  Island  at  0000  on  the  7th.  Ad- 
visories were  discontinued  when  the  depression  lost  its 
identity    near    20°    N.,     112°     W„    at    1800   on  the  7th. 

HURRICANE  BERNICE,  JULY  8-16 

A  tropical  depression  formed  in  an  area  of  showers 
and  squalls  about  400  mi.  southwest  of  Acapulco  between 
the  8th  and  9th  as  indicated  by  ship  reports  and  later 
verified  by  satellite  pictures.  From  its  point  of  develop- 
ment, or  through  a  process  of  redevelopment,  the  center 
of  activity  moved  southwestward  to  near  11°  N.,  106°  W., 
at  0000  on  the  10th.  It  then  began  moving  northwestward 
at  8  kt.  The  disturbance  was  identified  as  a  tropical 
storm  with  maximum  winds  of  40  kt.  at  1800  on  the  10th. 
The  storm  continued  on  about  a  300°  heading  with  winds 
increasing  to  hurricane  intensity  at  1800  on  the  12th 
near  14°  N.,  112°  W. 

Hurricane  winds  continued  through  the  night  of  the 
13th  with  highest  speeds  of  85  kt.  indicated  by  satellite 
pictures  at  2110  on  the  12th.  At  1733  on  the  14th, 
satellite  pictures  indicated  that  weakening  had  begun 
and  Bernice  was  downgraded  to  a  tropical  storm  near 
18.5°  N.,  123.0°  W. 

Further  downgrading  to  a  westerly  moving  depression 
took  place  at  0000  on  the  16th.  Twenty-four  hours 
later    no   further   trace   of   the    disturbance   remained. 

TROPICAL  STORM  CLAUDIA,  JULY  21-23 

A  tropical  depression  was  identified  in  a  satellite 
picture  at  1747  July  21  near  13°  N.,  130°  W.,  or  far 
from  normal  shipping  lanes.  The  depression  was 
moving  northwestward  at  12  kt.  It  was  identified  as 
tropical  storm  Claudia  in  pictures  later  that  day.  The 
storm  continued  moving  northwestward  at  12  kt.  through 
0000  of  the  23d.  It  weakened  to  a  tropical  depression 
near  16°  N.,  135°  W.,  while  moving  west- southwestward. 

The  depression  continued  weakening  and  entered  the 
easterlies  as  a  wave  near  140°   W.  at  1800  on  the  23d. 

HURRICANE  DOREEN,  AUGUST  4-9 

A  large  cloud  mass  visible  on  satellite  pictures  in  an 
area  devoid  of  ship  reports  on  August  3  suggested  a 
tropical  storm  was  developing  near  16°  N.,  107°  W. 
At  1620  on  the  4th,  it  was  apparent  that  a  closed  circula- 
tion had  developed,  and  photographs  and  1800  ship  reports 
indicated  that  the  maximum  winds  were  up  to  50  kt.  The 
center  was  near  17.0°  N.,  107.5°  W.,  and  it  was  moving 
northwestward  at  8  kt. 

The  storm  intensified  to  a  hurricane,  with  75-kt.  winds 
on  the  5th,  about  100  mi.  east  of  Socorro  Island.  It  re- 
mained at  that  intensity  through  the  evening  of  the  5th 
when  a  gradual  weakening  was  Indicated  by  U.  S.  Air 
Force  reconnaissance  of  the  storm.  By  0000  on  the  7th, 
Doreen  was  downgraded  to  a  tropical  storm  near  17.5°  N., 
117.0°  W.  Maximum  winds  were  45  kt.,  and  it  was 
moving  west-northwestward  at  10  kt,  Doreen  became  a 
westward-moving  tropical  depression  24  hrs.  later.  She 
was  last  seen  as  a  weak  disturbance  in  satellite  pictures 
on  the  8th,  but  was  no  longer  visible  on  the  9th. 

TROPICAL  STORM  EMILY,  AUGUST  22-24 

Ship   reports  at   1400  on  the  22d  indicated  a  tropical 
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storm  at  18.6°  N.,  104.4°  W.  in  an  area  of  squalls  that 
extended  600  mi.  off  the  Guatemalan  and  Mexican  coasts 
as  far  north  as  Manzanillo. 

The  storm  moved  northwestward  at  12  kt.  with  50-  to 
55-kt.  winds  through  the  23d  to  a  point  120  mi.  west 
of  Cape  San  Lucas,  Baja  California.  It  then  became  a 
tropical  depression  while  moving  west-northwestward, 
but  it  weakened  during  the  night  of  the  23d.  By  1800  on 
the  24th,  the  depression  could  no  longer  be  identified  on 
weather  maps  or  in  satellite  pictures. 

TROPICAL  STORM  FLORENCE,   SEPTEMBER  2-7 

A  squally  low-pressure  area  developed  during  the  latter 
part  of  August  off  the  coast  of  Mexico  from  the  Gulf  of 
Tehuantepec  to  west  of  Manzanillo.  A  tropical  depression 
formed  about  200  mi.  southwest  of  Manzanillo  at  0000  on 
September  2.  The  depression  moved  west-northwestward 
at  7  kt.  through  that  night  and  then  curved  north-north- 
westward on  the  3d.  It  became  nearly  stationary  and 
apparently  made  a  loop  near  20.5°  N.,  109.5°  W.  on  the 
4th,  after  becoming  a  tropical  storm  and  developing 
winds  of  60  kt.  at  1800  on  the  3d.  The  storm  left  the  loop 
at  0600  on  the  5th  and  moved  northward  at  5  kt.  It 
accelerated  to  8  kt.  on  the  6th  and  passed  60  mi.  west  of 
Puerto  Cortez,  Baja  California. 

Dissipation  was  rapid,  and  by  0600  on  the  7th,  it  was 
apparent  that  winds  were  not  abnormal  west  and  southwest 
of  Puerto  Cortez.  Cyclonic  cloud  patterns  continued  in 
satellite  pictures  until  1800  on  the  8th,  after  which  no 
trace  of  the  depression  could  be  found. 

HURRICANE  GLENDA,  SEPTEMBER  7-12 

A  low-pressure  area  southeast  of  Acapulco  at  0000  on 
September  7  developed  a  closed  circulation,  and  by  2250 
it  had  developed  into  tropical  storm  Glenda  on  the  basis 
of  ship  reports.  The  center  of  the  storm  was  about  120 
mi.  south  of  Acapulco  and  was  moving  northwestward 
at  6  kt.  with  maximum  winds  of  40  kt.  near  the  center. 

The  storm  gradually  increased  its  northwestward 
movement  to  10-12  kt.  by  1800  on  the  Qth.  Wind  speeds 
Increased  to  50  kt.  by  1200  on  the  8th  and  50-60  kt.  by 
1800  on  the  9th.  The  storm  became  a  hurricane,  under 
Air  Force  reconnaissance,  between  0000  and  0600  on  the 
10th,  180  mi.  southwest  of  Mazatlan. 

Dissipation  was  gradual  and  was  documented  by  air- 
craft reconnaissance,  ship  reports,  and  satellite  ob- 
servations. The  storm  moved  to  within  120  ml.  of 
Magdalena  Bay,  Baja  California,  with  45-kt.  winds.  It 
then  turned  west-northwestward  and  was  last  observed 
by  Navy  reconnaissance  during  the  afternoon  of  the  11th. 
Dissipation  at  0600  on  the  12th  was  near  26°  N.,  118°  W. 


YEAR    1969 

Tropical  storm  Heather  developed  in  a  data- sparse 
area  about  1,000  mi.  southwest  of  La  Paz,  Baja  Cali- 
fornia, on  September  18;  it  was  first  located  through 
satellite  pictures. 

From  its  area  of  development  near  14.5°  N.,  122.0° 
W.  on  the  18th,  the  storm  moved  west-northwestward. 
Maximum  winds  of  45  kt.  increased  to  55  kt.  by  1800 
on  the  19th,  near  15.0°  N.,  124.5°  W.  These  winds 
then  began  weakening  as  the  storm  moved  very  slowly 
in  a  more  northwesterly  direction.  It  became  a  tropical 
depression  at  0000  on  the  22d  near  17°  N.,  129°  W.  The 
depression  accelerated  northwestward  through  the  24th 
and  then  turned  westward.  Satellite  pictures  at  1800  on 
the  25th  suggested  the  depression  had  dissipated  near 
21°  N.,  137°  W.,  during  the  night  of  the  24th  and  morning 
of  the  25th. 

TROPICAL  STORM  IRAH, 
SEPTEMBER  29-OCTOBER  3 

A  number  of  intense  squalls  along  the  coast  of 
Mexico  developed  during  late  September  and  early 
October  with  locally  strong  winds  and  possible  water- 
spouts, but  with  no  organized  circulations  that  could 
be  identified. 

A  depression  formed  about  175  ml.  south  of  Socorro 
Island  during  the  afternoon  of  the  29th.  By  0600  of  the 
30th,  unidentified  ship  reports  indicated  the  depression 
became  a  tropical  storm  while  moving  on  a  280°  course 
at  5-6  kt.,  150  mi.  southeast  of  Clarion  Island.  Winds 
remained  at  35  kt.  through  the  1st  when  the  storm  re- 
curved eastward  while  becoming  a  tropical  depression 
60  mi.  south  of  Clarion  Island.  It  dissipated  in  an 
area  of  squalls  100  mi.  southeast  of  the  island  by 
1800  on  the  3d. 

HURRICANE  JENNIFER,  OCTOBER  8-12 

Hurricane  Jennifer  developed  about  250  mi.  south- 
west of  Acapulco.  It  was  first  seen  in  a  1600  satellite 
picture  of  October  8.  A  special  advisory  was  issued 
for  a  tropical  storm  moving  westward  at  10  kt.  with 
maximum  winds  of  50  kt.  Later  observations  indicated 
a  more  northwestward  movement.  The  storm  intensi- 
fied to  55  kt.  at  0600  on  the  9th  and  to  hurricane  intensi- 
ty, with  65-kt.  winds,  12  hrs.  later  about  250  mi.  south- 
west of  Manzanillo. 

The  hurricane  curved  northward,  slowing  to  7  or  8 
kt.  on  the  10th,  It  then  turned  northeastward  while 
accelerating  to  15  kt.  Jennifer  reached  the  coast  of 
Mexico  40  mi.  north  of  Mazatlan  during  the  afternoon 
of  the  12th  with  70-kt.  winds.  It  then  dissipated  rapidly 
as  it  moved  inland. 


TROPICAL  STORM  HEATHER,  SEPTEMBER  18-25 
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This  season  was  marked  by  the  small  number  of 
tropical  cyclones  that  roamed  the  western  North  Pacific. 
Not  since  1954  have  less  than  20  tropical  cyclones 
developed  in  these  waters.  This  year  19  tropical 
cyclones  formed  and  just  13  reached  typhoon  strength -- 
the  lowest  typhoon  total  since  1950.  Tables  1  and  2 
contain    the    statistics    on   the    storms   for    past  years. 

Of  the  13  typhoons  this  season,  two  reached  super- 
typhoon  strength  (wind  >  130  kt.)  --  Viola  and  Elsie. 
Elsie  was  the  largest,  most  destructive,  and  farthest 
traveled  storm  of  the  season.  The  season  itself  stretched 
from  mid- January  to  late  December  with  peak  activity  in 
August. 

In  the  following  narrative  typhoon  summary  and  in  the 
accompanying  figures,  intensities  are  classified  by 
wind  speeds  as  follows: 


typhoon 
tropical  storm 
tropical  depression 


64  kt.  or  more 

34-63  kt. 

less  than  34  kt. 


Dates  for  individual  tropical  cyclones  indicate  the 
periods  during  which  warnings  were  issued.  Storm 
tracks  and  maximum  winds  are  based  on  post  storm 
analysis. 

PHYLLIS,  JANUARY  17-22 

The  first  typhoon  of  the  season  developed  from  the 
first  depression  of  the  year.  The  tropical  disturbance 
was  discovered  just  east  of  the  Marshall  Islands.  On 
the  17th,  north  of  Majuro,  it  became  an  organized 
tropical  storm.  The  tropical  storm  developed  rapidly 
and  reached  typhoon  strength  late  in  the  day.  The 
following  day  Phyllis  reached  peak  strength  as  she 
moved  west-northwestward  through  the  Marshall  Is- 
lands. Central  pressure  dropped  to  966  mb.  and  surface 
winds  increased  to  85  kt.  near  the  center  of  a  circula- 
tion which  covered  an  area  about  480  mi.  in  diameter. 

Phyllis  began  to  slow  downas  she  nearedthe  Marianas. 
On  the  20th,  about  300  mi.  east- southeast  of  Saipan, 
Phyllis  looped  and  headed  westward.  During  the  loop 
she  fell  to  tropical  storm  intensity.  Onthe22d,  sporting 
35-kt.  winds,  Phyllis  moved  over  Guam.  Later  that 
day,  the  year's  first  typhoon  called  it  quits. 

SUSAN,    APRIL  18-25 

After  two  quiet  months,  the  tropical  North  Pacific 
gave  birth  to  its  second  typhoon  of  the  year,  Susan  was 
the  first  to  make  landfall  when  she  moved  into  the 
Philippines    just    north    of   Mindanao    late   on   the    23d. 

Susan  was  initially  discovered  just  south  of  the 
Caroline  Island  Chain.  She  became  an  organized  de- 
pression about  300  mi.  east  of  Koror  on  the  18th  and 
a  tropical  storm  as  she  passed  over  Koror  on  the 
19th.  Susan  crossed  the  130th  meridian  as  a  full- 
blown typhoon  on  the  21st.  She  turned  toward  the  west- 
northwest  and  continued  to  deepen.  By  early  the  next 
day,  she  reached  peak  intensity  as  105-kt.  winds  roared 
around  the  center  of  her  240-mi.  radius  circulation. 
Susan  had  reached  her  lowest  central  pressure  of  943 
mb.  the  day  before.  Since  she  was  just  120  mi.  from 
land,  the  Philippines  were  already  feeling  the  sting  of 
her    winds.       As    Susan    approached    the    Islands,    she 


slowed  and  weakened.  On  the  23d,  she  became  stationary 
between  Dinagat  and  Siargao  Islands.  From  this  vantage 
point  she  slowly  beat  herself  to  death  against  the  rugged 
islands  of  Mindanao  and  Leyte. 

TESS,  JULY  8-11 

Once  again  two  months  passed  without  any  typhoon 
activity  in  the  western  North  Pacific.  Then  on  the 
7th  of  July,  a  weak  tropical  disturbance  drifted  across 
the  central  Philippines.  On  the  8th,  the  disturbance 
organized  into  a  depression  in  the  Mindoro  Strait. 
It  was  in  this  area  that  the  3,805-ton  Liberlan  ship 
HONG  KONG  PIONEER  struck  a  reef  and  was  grounded. 
The    vessel    was    later    refloated    and  towed  to  Manila. 

On  a  west-northwestward  heading,  Tess  reached 
typhoon  strength  about  360  mi.  west  of  Manila  late  on 
the  9th.  A  few  hours  later,  she  reached  peak  intensity 
as  winds  climbed  to  70  kt.  around  a  974-mb.  center. 
Tess  began  to  weaken  as  she  continued  west-northwest- 
ward. On  the  11th,  she  dissipated  near  Hue,  South 
Vietnam. 

VIOLA,   JULY    21-28 

Just  10  days  after  the  demise  of  typhoon  Tess,  Viola 
began  churning  western  North  Pacific  waters.  Actually, 
a  tropical  disturbance  was  spotted  just  south  of  the 
Caroline  Islands  on  the  20th.  The  following  day,  the 
disturbance  organized  into  a  tropical  storm  as  it  moved 
northwestward  through  the  eastern  part  of  the  island 
chain.  These  events  markedthebeginningof  the  season's 
first  supertyphoon. 

Viola  reached  typhoon  strength  on  the  23d  and  after 
crossing  the  15th  parallel  maximum  winds  passed  the 
85-kt.  mark  and  central  pressure  fell  to  952  mb.  At 
this  point,  Viola  turned  toward  the  west-northwest.  She 
intensified  rapidly  during  the  next  2  days.  This  was 
attested  to  by  the  LAFAYETTE  VICTORY  which  en- 
countered 26-ft.  seas  100  mi.  northeast  of  the  storm's 
center  on  the  24th  and  by  the  HELEN  which  was  raked 
by  60-kt.  winds  some  225  mi.  northeast  of  the  center 
on  the  25th.  Shortly  after  HELEN'S  encounter,  Viola 
reached  super-typhoon  strength.  She  was  now  about 
230  mi.  east  of  Luzon;  winds  near  her  center  were 
estimated  at  130  kt.  while  central  pressure,  which 
had  not  reached  its  lowest  point,  was  measured  at 
900  mb.  and  falling.  Viola's  circulation  was  so  large 
at  this  point  that  it  extended  into  ths  South  China  Sea 
and  covered  a  good  portion  of  the  Philippines. 

As  Viola  edged  toward  land  maximum  winds  began  to 
diminish.  On  the  26th,  she  moved  into  the  Taiwan  Strait 
with  a  good  portion  of  her  circulation  over  Taiwan  to  the 
north  and  the  Philippines  to  the  south.  Her  winds  bat- 
tered both  areas  and  caused  at  least  20  deaths.  Seven 
persons  drowned  when  their  boat  capsized  in  central 
Philippine  waters.  Torrential  rains  caused  a  landslide 
at  the  mountain  resort  of  Baguio,  Philippines,  and  flash 
flooding  at  Manila.  It  was  during  this  period  that  Viola 
reached  her  lowest  pressure  --  897  mb. 

By  the  27th,  winds  fell  to  100  kt.  and  Viola  was  ap- 
proaching the  China  coast.  The  storm  was  still  potent 
though;  the  PRESIDENT  LINCOLN,  some  300  mi.  east- 
northeast  of  the  center,  encountered  30-ft.  swells.  A 
short  time  later  the  storm  crossed  the  China  coast  near 
Chaoan. 


♦Based  on  information  furnished  by  the  Joint  Typhoon 
Warning  Center,  Fleet  Weather  Central,  Guam, 
Mariana  Islands. 


BETTY,  AUGUST  5-8 
Betty,  like  Viola,  was  first  detected  near  the  Caroline 
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Islands.  On  the  3d,  she  was  picked  up  as  a  weak  dis- 
turbance 300  mi.  south- southwest  of  Guam.  By  the  5th, 
she  was  an  organized  tropical  storm  cavorting  in  the 
waters  450  mi.  west  of  Guam.  Tropical  storm  Betty 
moved  toward  the  northwest  at  18-20  kt.  She  didn't 
attain  typhoon  intensity  until  nearing  Taiwan  on  the  7th. 
Betty  reached  full  strength  early  the  following  day  as 
she  brushed  the  northern  Taiwan  coast;  winds  climbed  to 
70  kt.  around  a  962-mb.  center.  Some  200  mi.  east 
of  the  center  the  OCALA  VICTORY  encountered  26-ft. 
swells  and  40-kt.  winds.  The  typhoon  moved  inland 
near  Fu-chou  on  the  mainland. 

CORA,  AUGUST  14-23 

A  third  straight  typhoon- generating  disturbance  was 
found  lurking  among  the  Caroline  Islands  on  the  12th. 
By  the  14th,  it  was  a  tropical  depression  240  mi. 
southwest  of  Guam.  Less  than  24  hrs.  later,  tropical 
storm  Cora  was  christened.  By  the  16th,  she  was 
generating  45-kt.  winds  around  a  990- mb.  center  and  the 
LAREDO  VICTORY  encountered  45-kt.  gales  some  140 
mi.  east-southeast  of  the  cyclone. 

Cora  was  moving  northwestward  but  began  to  re- 
curve on  the  18th  about  the  time  she  reached  typhoon 
strength  near  22°  N.,  129°  E.  She  reached  her  peak 
on  the  19th  just  south  of  Okinawa;  winds  climbed  to 
85  kt.  around  a  948-mb.  pressure  center.  She  then 
passed  just  west  of  the  island  and  blasted  it  with  winds 
and  rain.  No  deaths,  but  five  injuries,  were  reported. 
Sugarcane  and  other  crops  were  damaged,  electrical 
service  was  curtailed  and  telephone  service  was  in- 
terrupted. Signs  and  windows  were  badly  damaged 
and  flooding   was   prevalent   over    much   of  the  island. 

Once  into  the  East  China  Sea,  Cora  turned  northward, 
then  northeastward.  She  crossed  southern  Kyushu  early 
on  the  22d  and  at  that  point  fell  to  tropical  storm  intensity. 
Asa  tropical  storm,  she  brushed  southeastern  Shikoku 
and  moved  inland  over  Honshu  late  on  the  22d.  Cora 
was  generating  less  than  40-kt.  winds  near  her  center 
as  she  moved  over  the  rugged  terrain  west  of  Tokyo  on  the 
23d.  However,  the  SAN  JUAN  EXPORTER  on  the  south- 
west fringe  of  the  storm's  circulation  reported  40-kt. 
winds  and  23-ft.  seas.  She  was  also  potent  enough  to 
cause  damage  in  southern  Honshu  and  was  responsible 
for  at  least  1  death  and  87  injuries.  Cora  moved  back 
to  sea  later  on  the  23d  and  turned  extratropicaL 

DORIS,  AUGUST  31-SEPTEMBER  2 

The  tropical  disturbance  which  gave  rise  to  Doris 
was  first  detected  in  the  central  Philippines  on  the 
30th.  The  following  day  she  became  a  tropical  storm 
about  250  mi.  west  of  Manila.  Doris  continued  her 
west-northwesterly  trek  until  late  on  the  31st  when, 
in  the  middle  of  the  South  China  Sea,  she  turned  toward 
the  west. 

On  the  1st,  about  100  mi.  south  of  Hainan,  Doris 
reached  minimal  typhoon  strength  as  winds  reached 
65  kt.  around  a  973-mb.  pressure.  Before  the  day 
was  out,  the  typhoon  was  approaching  Dong  Hoi  on  the 
coast  of  South  Vietnam.  The  following  day,  as  a 
tropical    storm,     Doris    moved   inland    and    dissipated. 

ELSIE,  SEPTEMBER  19-27 

On  the  17th,  some  300  mi.  south  of  Wake,  the  engines 
began  to   turn   and   what   was   to    be  the  year's  biggest 
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typhoon  began  an  ll-day,  3,000-mi.  run  to  mainland 
China  with  a  stopover  at  Taiwan.  Like  a  big  train 
Elsie's  momentum  slowly  grew.  On  the  19th,  she 
reached  depression  stage,  by  early  on  the  20th  she  was 
a  tropical  storm,  and  later  in  the  day  typhoon  Elsie 
was  under  a  full  head  of  steam.  Chugging  west- 
northwestward,  she  passed  150  mi.  north  of  Saipan 
on  the  22d  doing  17  kt. 

Early  on  the  23d,  Elsie  was  generating  135-kt.  winds 
around  a  900-mb.  pressure  center  and  still  building. 
By  1200  the  winds  were  up  to  140  kt.  and  by  2300 
winds  were  raging  at  145  kt.  around  an  896-mb.  pres- 
sure. Elsie  reached  her  peak  on  the  23d.  The  huge 
storm  generated  winds  of  150  kt.  and  a  pressure  of 
890  mb.  Her  center  was  still  800  mi.  from  Taiwan, 
but  the  outer  edges  of  her  circulation  were  only  200 
mi.  away. 

Elsie  rolled  on.  However,  as  she  approached  land 
she  started  to  slow  down  and  lose  steam.  She  arrived 
in  Taiwan  on  the  26th  carrying  100-kt.  winds  close  to 
her  center.  She  roared  across  the  northern  part  of 
the  island  and  both  Elsie  and  Taiwan  suffered.  Elsie's 
winds  dropped  to  75  kt.,  and  after  a  brief  passage  over 
the  Taiwan  Strait  her  journey  came  to  an  end  in  main- 
land China. 

The  island  suffered  a  disaster  and  the  damage  was 
mostly  from  the  wind.  Agricultural  areas  in  central 
Taiwan  suffered  heavy  crop  losses.  At  least  50  persons 
were  killed  and  40  were  injured.  About  90  percent  of 
Taipei's  residents  were  without  drinking  water  or 
electricity  and  600  or  more  houses  were  destroyed 
on  various  parts  of  the  island.  One  week  later,  tropi- 
cal storm  Flossie  brushed  Taiwan  causing  flooding 
over  the  central  part  of  the  island.  Crop  losses  from 
both  storms  are  estimated  between  $10  and  $15  million. 

Among  the  ship  casualties  from  Elsie  was  the  4,185- 
ton  Korean  vessel  YOUNG  POONG  which,  while  shelter- 
ing in  Kanokawa  Bay,  dragged  her  anchors  and  ran 
aground  at  Iriomote  Island  in  the  Ryukyus. 

GRACE,   SEPTEMBER  29-OCTOBER  6 

The  tropical  disturbance  which  was  to  spawn  Grace 
developed  at  a  very  high  latitude  —  near  24°  N.  She 
headed  eastward,  then  as  a  tropical  storm  late  on  the 
29th  turned  toward  the  northeast.  However,  after 
crossing  the  165th  meridian  near  27°  N.,  Grace  began 
to  turn  around  and  in  the  process  became  a  typhoon. 
After  a  180°  reversal  she  made  things  even  more  com- 
plicated by  turning  a  counter-clockwise  loop  on  the 
1st.  By  late  on  the  1st,  she  had  finally  made  up  her 
mind  and  was  romping  toward  the  west-southwest. 
Winds  were  continuing  to  increase  and  the  central 
pressure  had  dipped  to  967  mb. 

On  the  3d,  Grace  began  to  swing  toward  the  west- 
northwest  as  winds  increased  to  90  kt.  On  the  4th, 
she  turned  northwestward  and  also  reached  peak  in- 
tensity; winds  increased  to  95  kt.  The  pressure  had 
reached  a  minimum  of  937  mb.  at  2130  on  the  3d  as 
Grace  moved  just  north  of  Marcus  Island.  Grace 
turned  toward  the  northeast  early  on  the  5th,  shortly 
after  crossing  the  150th  meridian.  By  this  time, 
winds  were  diminishing  and  the  storm  was  beginning 
to  turn  extratropical.  On  the  6th,  winds  dropped  from 
65  kt.  to  45  kt.  as  the  storm  headed  northeastward. 
On  the  7th,  as  an  extratropical  storm,  Grace  was 
encountered  by  several  ships.  The  USCGC  CHAUTAU- 
QUA, about  140  mi.  east- southeast  of  the  storm's  center 
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encountered  50-kt.  winds  while  at  the  same  time  in  the 
same  area  the  ZOELLA  LYKES  measured  southeasterly 
winds  at  55  kt. 

HELEN,  OCTOBER  8-12 

Like  so  many  storms  this  season,  Helen  originated 
from  a  disturbance  in  the  Caroline  Island  Chain.  Early 
on  the  8ch,  a  reconnaissance  crew  found  the  disturbance 
had  become  an  organized  tropical  storm  near  15°  N., 
151°  E.  Helen  moved  west-northwestward  until  she 
reached  20°  N.  near  143°  E,  on  the  10th.  A  few  hours 
earlier  she  had  become  a  typhoon. 

On  the  10th,  the  typhoon  began  the  familiar  recurva- 
ture  pattern  wlule  continuing  to  intensify.  She  reached 
peak  intensity  between  Iwo  Jina  and  Chichi  Jima  on 
the  11th.  At  that  time  105-kt.  winds  encompassed  a 
030-mb.  pressure  center.  Helen  passed  just  to  the 
east  of  t'le  two  islands  as  she  sv/ung  northeastward. 
As  she  moved  into  the  northern  latitudes  her  intensity 
began  to  diminish  while  her  speed  accelerated  rapidly. 
By  the  12th,  Helen's  forward  speed  had  reached  40  kt. 
as  she  headed  east-northeastward.  Colder  air  was 
intruding  into  her  circulation,  and  by  late  on  the  12th 
Helen  was  an  extratropical  storm  generating  45-kt. 
winds  near  39°  N.,  165°  E. 

IDA,  OCTOBER  15-22 

Ida  was  almost  a  repetition  of  Helen  which  had  formed 
just  1  week  earlier.  The  disturbance  that  was  to  spawn 
the  11th  typhoon  of  the  season  was  discovered  on  the 
13th  just  300  mi.  west  of  last  week's  disturbance. 
By  the  15th,  the  disturbance  was  just  south  of  Saipan 
and  had  the  characteristics  on  radar  of  an  organized 
tropical  storm.  A  short  time  later,  reconnaissance 
indicated  35-kt.  winds  and  a  1005-mb.  pressure. 

Ida  reached  typhoon  strength  on  the  17th  near  18°  N., 
145°  E.  At  this  time  she  was  on  a  north- northeasterly 
track.  Later  in  the  day  the  central  pressure  fell  to 
917   mb.  --  lowest    in   the    storm's    history.     However, 
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Ida's  maximum  winds  did  not  reach  a  peak  until  the 
20th  when  they  climbed  to  115  kt.  By  this  time  the 
central  pressure  had  already  climbed  above  930  mb. 
and  Ida  had  crossed  the  25th  parallel.  As  cold  air 
intruded,  winds  diminished  rapidly  and  by  the  22d,  Ida 
had  become  an  extratropical  storm  generating  55-kt. 
winds  near  32°  N.,  157°  E. 

JUNE,  OCTOBER  28-NOVEMBER  5 

A  disturbance  was  detected  about  180  mi.  west  of 
Yap  Island  on  the  26th.  On  the  28th,  about  320  mi.  east 
of  Yap,  it  became  a  depression  and  by  the  29th,  it  was 
June  in  October  as  the  tropical  storm  meandered 
northward.  June  reached  typhoon  strength  the  following 
day  as  winds  reached  75  kt.   around  a  973-mb.  center. 

June  continued  her  northward  trek  paralleling  the 
Philippines  and  then  turned  northeastward  and  paralled 
Japan.  It  was  on  the  2d  of  November,  as  she  crossed 
the  20th  parallel,  that  June  reached  peak  intensity. 
Her  winds  were  measured  at  105  kt.  around  a  936-mb. 
pressure.  June  retained  100-kt.  winds  from  early  on 
the  2d  to  early  on  the  4th.  By  early  on  the  5th  winds 
had  dropped  below  hurricane  force  and  the  intrusion 
of  cold  air  had  turned  June  extratropicaL 

KATHY,  NOVEMBER  3-8 

The  last  typhoon  of  the  season  traversed  a  2,040-mi. 
arc  from  near  Truk  Island  to  east  of  the  northern  Ryukyus. 
Kathy  reached  tropical  storm  strength  on  the  3d  about 
200  mi.  west-northwest  of  Truk,  and  became  a  typhoon 
on  the  4th  when  winds  were  measured  at  75  kt.  around 
a  968-mb.  pressure  center.  Kathy  hovered  around  mini- 
mal typhoon  intensity  until  the  6th  when  she  began  to  in- 
tensify. Central  pressures  dropped  from  984  mb.  early 
on  the  6th  to  930  mb.  by  late  on  the  7th;  winds  during 
this  period  rose  from  80  kt.  to  a  peak  of  110  kt.  shortly 
before  Kathy  crossed  the  20th  parallel.  Cold  air  began 
filtering  into  the  typhoon  and  winds  fell  to  below  80  kt. 
as  she  turned  extratropical  late  on  the  8th. 
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Table   1 

Frequency  of  Tropical  Cyclones  (Including  Typhoons)  by  Months  and  Years 


Jan. 

Feb. 

Mar. 

AprU 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

1945 

1 

1 

2 

5 

7 

6 

1 

3 

26 

1946 

1 

1 

2 

3 

2 

3 

1 

2 

15 

1947 

1 

1 

1 

3 

3 

5 

6 

6 

1 

27 

1948 

1 

2 

2 

2 

5 

5 

4 

3 

2 

26 

1949 

1 

1 

5 

3 

6 

1 

3 

2 

22 

1950 

1 

2 

3 

2 

3 

3 

3 

1 

18 

1951 

1 

2 

1 

1 

1 

2 

2 

4 

1 

2 

17 

1952 

3 

3 

4 

5 

6 

3 

28 

1953 

1 

1 

2 

2 

6 

3 

4 

3 

23 

1954 

1 

1 

1 

6 

4 

3 

3 

19 

1955 

1 

1 

1 

1 

6 

3 

3 

4 

1 

22 

1956 

1 

2 

1 

2 

5 

5 

2 

3 

22 

1957 

2 

1 

1 

1 

1 

3 

5 

4 

3 

21 

1958 

1 

1 

3 

5  • 

3 

3 

3 

2 

22 

1959 

1 

1 

1 

3 

6 

6 

4 

2 

26 

1960 

1 

1 

3 

3 

10 

3 

4 

1 

27 

1961 

1 

1 

1 

1 

3 

2 

5 

4 

6 

5 

1 

31 

1962 

1 

1 

2 

6 

7 

3 

5 

3 

30 

1963 

1 

1 

3 

4 

3 

5 

5 

25 

1964 

2 

2 

7 

9 

7 

6 

6 

40 

1965 

2 

2 

1 

1 

2 

3 

5 

6 

7 

2 

2 

34 

1966 

1 

2 

1 

5 

8 

7 

3 

2 

30 

1967 

1 

2 

1 

1 

1 

6 

8 

7 

4 

3 

35 

1968 

1 

1 

1 

3 

8 

3 

6 

4 

27 

1969 

1 

1 

1 

3 

4 

3 

3 

2 

1 

19 

Totals 

11 

6 

12 

17 

26 

38 

92 

127 

115 

93 

65 

30 

632 

Avg. 

.44 

.24 

.48 

.68 

1.04 

1.52 

3.68 

5.08 

4.60 

3.72 

2.60 

1.20 

25.28 

Table   2 

Frequency  of  Tropical  Cyclones  Reaching  Typhoon  Intensity  by  Months  and  Years 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

Total 

1945 

1 

2 

5 

3 

1 

1 

13 

1946 

1 

1 

1 

3 

1 

3 

1 

2 

13 

1947 

1 

1 

3 

4 

5 

4 

1 

19 

1948 

1 

2 

2 

2 

4 

1 

2 

1 

15 

1949 

1 

1 

3 

3 

3 

1 

1 

1 

14 

1950 

1 

1 

1 

2 

1 

3 

2 

1 

12 

1951 

1 

2 

1 

1 

1 

2 

2 

3 

1 

2 

16 

1952 

3 

1 

3 

3 

4 

3 

2 

19 

1953 

1 

1 

1 

2 

4 

2 

4 

1 

1 

17 

1954 

1 

1 

4 

4 

2 

3 

15 

1955 

1 

1 

1 

1 

5 

3 

3 

2 

1 

1 

19 

1956 

1 

1 

2 

4 

5 

1 

3 

1 

18 

1957 

1 

1 

1 

1 

1 

2 

5 

3 

3 

18 

1958 

1 

1 

3 

4 

3 

3 

3 

1 

1 

20 

1959 

1 

1 

5 

3 

3 

2 

2 

17 

1960 

1 

2 

2 

8 

4 

1 

1 

19 

1961 

1 

^ 

1 

3 

3 

5 

3 

1 

1 

20 

1962 

1 

5 

7 

2 

4 

3 

24 

1963 

1 

1 

2 

3 

3 

3 

4 

2 

19 

1964 

2 

2 

6 

3 

5 

3 

4 

1 

26 

1965 

1 

1 

2 

2 

4 

3 

5 

2 

1 

21 

1966 

1 

2 

1 

3 

6 

4 

2 

1 

20 

1967 

1 

1 

1 

3 

4 

4 

3 

3 

20 

1968 

1 

1 

1 

1 

4 

3 

5 

4 

20 

1969 

1 

1 

2 

3 

2 

3 

1 

13 

Totals 

7 

1 

6 

14 

22 

27 

61 

90 

81 

70 

48 

20 

447 

Avg. 

.28 

.04 

.24 

.56 

.88 

1.08 

2.44 

3.60 

3.24 

2.80 

1.92 

.80 

17.88 

GENERAL  SUMMARY  OF  FLOOD  LOSSES  FOR  1968 


Elmer  R.  Nelson  and  Raymond  J.  Haley 
Office  of  Hydrology,  Weather  Bureau 


Monetary  losses  from  floods  in  the  United  States 
during  1968,  estimated  at  nearly  $350  million,  were 
$25  million  less  than  in  1967.  Flood  losses  during  1968 
were  43%  of  the  total  damages  in  1965  when  it  totalled 
$785  million  and  85%  of  the  15-year  (1951  to  1965) 
national  average  of  $400  million  (adjusted  to  the  1965 
price  index).  Destructive  overflows  have  caused  property 
damage  in  some  years  estimated  at  more  than  $1  billion. 

Total  loss  of  life  In  1968  from  floods  was  31  com- 
pared to  34  in  1967  and  119  in  1965.  This  is  the  second 
lowest  loss  of  life  since  1962,  when  19  lives  were  lost. 

The  most  disastrous  floods  in  the  United  States 
during  1968  occurred  in  northern  and  east-central  New 
Jersey  during  May.  This  was  the  worst  flooding  in 
northern  New  Jersey  since  1936  and  in  some  sections 
since  1903.  Estimates  of  flood  damage  were  placed  at 
$166.7  million  and  the  loss  of  life  at  eight.  Flood 
losses   in   this    area    equalled   nearly    50%   of  the  total 


damages  in  the  United  States  during  1968. 

Damaging  floods  occurred  in  southeastern  New  England 
during  March.  Severe  flash  flooding  occurred  along 
most  of  the  smaller  rivers  and  streams  in  eastern 
Massachusetts  and  Rhode  Island.  Practically  every  town 
in  eastern  Massachusetts,  from  about  Worcester  east, 
and  most  of  Rhode  Island  reported  moderate  to  severe 
flash  flooding  of  small  streams  and  brooks.  Record 
to  moderate  flooding  occurred  on  many  streams  in 
southeastern  New  England.  Estimates  of  flood  losses 
by  the  Corps  of  Engineers  were  placed  at  $45  million. 
Two  lives  were  lost  in  the  town  of  Lee,  Mass. 

The  savings  resulting  from  ESSA,  Weather  Bureau 
River  Forecasting  Service  in  1968  were  estimated  at 
$35  million.  The  average  annual  savings,  based  on 
fragmentary  information,  during  the  15-year  period 
1951  to  1965  is  approximately  $50  million. 
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ANNUAL  FLOOD   LOSSES  FOR  UNITED   STATES 


Annual  Flood  Losses  and  Savings  for  years  1933  to  1947,  inclusive,  have  been  published  in  the 
Monthly  Weather  Review  as  follows: 


Year  Issue 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942  &  1943 

1944  &  1945 

1946 

1947 

Beginning  with  flood  losses  f  

Cliniatological  Data  National  Summary  as  follows: 


Vol. 

62, 

No, 

1, 

Jan. 

1934 

Vol. 

62, 

No, 

12, 

Dec, 

1934 

Vol, 

63, 

No. 

12, 

Dec. 

1935 

Vol. 

65, 

No. 

1, 

Jan, 

1937 

Vol. 

66, 

No. 

12, 

Dec. 

1938 

Vol, 

68, 

No, 

9, 

Sept. 

1940 

Vol. 

68, 

No, 

11, 

Nov. 

1940 

Vol. 

69, 

No. 

7, 

July 

1941 

Vol. 

71, 

No, 

11, 

Nov, 

1943 

Vol, 

73, 

No, 

8, 

Aug, 

1945 

Vol. 

76, 

No, 

6, 

June 

1948 

Vol. 

76, 

No. 

9, 

Sept. 

1948 

Vol. 

77, 

No. 

9, 

Sept. 

1949 

the 

year 

1948,  annual 

floo 

Year 

1948 

1949 

1950-1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 


Issue 
August  1950 
Annual  1950 
Annual  1951 
Annual  1952 
Annual  1953 
Annual  1955 
Annual  1956 
Annual  1957 
Annual  1958 
Annual  1959 


Year 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 


Pages 

25-27 

465-467 

362-365 

28-31 
426-430 
262-263 
329-330 
217-218 
185-186 
137-139 
113-116 
208-210 
262-265 
Dlished  ir 

Issue 


Annual  1960 
Annual  1961 
Annual  1962 
Annual  1963 
Annual  1964 
Annual  1965 
Annual  1966 
Annual  1967 
Annual  1968 


Prior  to  1933  Flood  Losses  and  Savings  were  published  monthly,  as  a  rule,  in  the 
Monthly  Weather  Review. 
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PACIFIC  SLOPE  DRAINAGE 

Wlllajnette  Basin  (Oreg. ) 

Satsop  Rlvor  (Wash. ) 

Snohomish  River  and  tributaries 

Skagit  River  (Wash. ) 

Nooksack  River  (Wash. ) 

Total 
IIAWA 1 1 
Flash  flood  In  Pearl  Harbor  area 

H 

1 

i 

CO  u 

o 


I  a  o  -o 

I    o  -H 


a  Vi  S3  u  o  o  a 
3  ■  U  U  Q  U 
J  3  3  d  d  « 
-fid 
■<  >i^  r^  O  a  L> 
H  a  ^  r^  M-D  3 
e       d  d  d       t< 

■a  E  « 

n  o  (0  CO  a  >  (0 
[)  ja  a  sj  -a  -*  o 


i=S25=|i3J 


'  <aauacdb.ox 


LOSS  OF  LIFE  AND  PROPERTY  IN  THE  UNITED  STATES  FROM  FLOODS 


Property  Losses  in  Thousands  of  Dollars 
BY  DISTRICTS  AND  YEARS,  1925-1968 


District 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Life 

Property 

Great  Lakes 

North  Atlantic 

South  Atlantic 

2 

14 

6 
14 

36 

50 

2,999 

615 

33 

3,983 

115 

224 

1,436 

468 

9,923 

2 
1 

6 
6 
1 

16 

19 
137 

37 

5,523 

5,435 

42 

1,434 

8,938 

155 

301 

447 

1,000 
23,468 

48 
40 

8 
94 

100 

1 

132 

423 

15,750 

29,408 

1 

255 

15,639 

19,612 

133,898 

4,880 

26,183 

100,908 

208 

12 

902 

347,656 

3 

5 

4 

2 
1 

15 

2,105 
8,382 
2,428 
10,279 
1,173 
7,819 
6,714 
4,349 

153 
75 

100 
1,032 

44,611 

8 

5 

34 

4 
13 
12 

1 

12 
89 

171 

245 
10, 196 
8,746 
17,050 
3.677 
9,980 
2.118 
7.516 

100 
8,124 

175 

68  ,  098 

14 
14 

36 

466 

7,042 

15 

530 

13 

213 

3,616 

924 

2,500 

495 

15,850 

::: 

1 

1,050 

31 

174 

1 

20 

886 
6 
19 
2 
3 

560 

55 
2,808 

11 
11 

1 

25 

191 

615 

288 

88 

1,840 

451 

2,528 

516 

3,522 

13 

217 

10,295 

Upper  Mississippi 

Lower  Mississippi 

Missouri 

^^^'^^^^ 

West  GuK 

Colorado 

Miscellaneous  east  of 
Rockies 

Miscellaneous  west  of 
Rockies 

Total 

strict 


Great  Lakes 

North  Atlantic—- 
South  Atlantic--- 

East  Gulf 

Ohio  Valley 

« Upper  Mlssissipp: 
Lower  Mlssissipp: 

Missouri 

Arkansas 

Red 

West  Gulf 

Colorado 

Pacific 

Total 


444 

7 

725 

1 

157 

6 

933 

1 

391 

776 

38 

1 

160 

11 

604 

36 

679 

142 

240 

13 

928 

1 

023 

1 

906 

18 

640 

422 

22 

5 

008 

13 

185 

16 

340 

77 

719 

8 

536 

1 

506 

6 

631 

38 

959 

8 

344 

2 

751 

29 

522 

557 

27 

127 

9 

146 

035 

2 

391 

1 

240 

122 

296 

313 

55 

109 

817 

282,549 


690 
2,689 

989 

357 
413,936 
1,127 
6,657 
1,367 
1,557 
24 
1,830 

264 
9,245 


240 

37 

068 

455 

1 

655 

4 

481 

3 

659 

1 

4 

333 

2 

202 

755 

6 

003 

256 

39 

990 

101 

098 

11 

56 

454 

6.680 

3.773 

228 

1,448 

610 

179 

22 

360 


2 

519 

5 

034 

5 

497 

8 

077 

199 

1 

759 

1 

332 

12 

7 

622 

180 

8 

236 

Great  Lakes 

North  Atlantic 

South  Atlantic 

East  Gulf 

Ohio — T- 

*  Upper  Mississippi- 
Lower  Mississippi- 
Missouri 

Arkansas 

Red 

West  Gulf 

Colorado 

Pacific 

Great  Basin 

Total 


89 

24 

1 

122 

3 

018 

12,019 
13,346 
1,855 
5,458 
1,061 
1.532 


153 

22,321 

608 

155 

16,546 

5,592 

475 

22,511 

6,577 

2,205 

12,489 

3 

8,872 


9,564 

1 

152 

773 

31,416 

42,097 

829 

62,630 

41.850 

44 

2,589 

310 

7,477 


1 

926 

2 

660 

806 

27 

031 

550 

44 

616 

11 

171 

676 

8 

938 

575 

33    101,079 


119 

5 

729 

1 

007 

268 

52 

887 

9 

288 

3 

601 

34 

403 

15 

068 

22 

209 

10 

987 

182 

9 

530 

520 

165 

798 

251 

8 

500 

172 

2 

963 

10 

914 

8 

642 

4 

407 

8 

305 

1 

791 

1 

434 

15 

967 

7 

367 

100 

5 

761 

198 

944 

654 

7 

812 

87 

937 

2 

555 

163 

176 

1 

424 

1 

446 

330 

3 

88 

272 

328 

20,270 

12  ,  467 

1,372 

3,122 

16,871 

2,905 

5,390 

31,490 

18,721 

220 

4,604 

1 

111,826 


82     229,959 


Great  Lakes 

North  Atlantic 

South  Atlantic 

East  Gulf 

Ohio 

*Upper  Mississippi- 
Lower  Mississippi- 
Missouri 

Arkansas 

Red 

West  Gulf 

Colorado 

Pacific 

Great  Basin 

Total 


1,619 

9,273 

291 

1,747 

4,754 

406 

10.020 

33,503 

6,696 

365 

22,462 

155 

2,640 


33 

542 

7 

149 

1 

203 

1 

435 

25 

195 

11 

060 

10 

071 

35 

090 

8 

294 

1 

105 

417 

37 

362 

4 

127 

131 

916 

9 

4,310 

4,889 

71,799 

5,996 

889,872 

44,331 

2,101 

238 

889 

3,260 


2,350 

1,222 

236 

347 

4,940 

22.439 

444 

181.335 

5 

836 

9.584 

76 

20,251 

9,999 


2,654 

10,637 

109 

2,444 

778 

5,602 

7,857 

44,255 

2,020 

2,061 

34,849 

7 

8,931 


15,000 

7,337 

546 

543 

18,594 

24,656 

490 

11,999 

296 

923 

21,639 

1,890 

2,929 


55     106,842 


211 
2 


2,596 

761,303 

902 

5,300 

14,645 

85 

1,352 

2,753 

5,362 

2,003 

4.286 

2.  17  3 

186,785 

5,946 

995,491 


1 

327 

1 

453 

2 

720 

1 

379 

17 

836 

388 

865 

6 

360 

24 

250 

3 

714 

27 

930 

442 

Great  Lakes 

North  Atlantic 

South  Atlantic 

East  Gulf 

Ohio 

♦Upper  Mississippi- 
Lower  Mississippi- 
Missouri 

Arkansas 

Red 

West    Gulf 

Colorado 

Pacific 

Great   Basin 

Total 


166 

4 

526 

135 

972 

14 

648 

15 

608 

26 

057 

50 

082 

16 

037 

73 

057 

741 

23 

397 

360 

303 

167 

3 

917 

3 

434 

68 

248 

20 

770 

11 

979 

45 

819 

360 

11 

768 

18 

127 

240 

33 

404 

12 

218 

255 

12 

746 

6 

952 

631 

241 

82 

503 

3 

427 

199 

12 

162 

12 

886 

880 

2 

886 

100 

5 

638 

4 

141 

255 

Great    Lakes 

North  Atlantic 

South  Atlantic 

East  Gulf 

Ohio 

*Upper  Mississippl-- 
Lower  Mississippi — 

Missouri 

Arkansas 

Red 

West  Gulf 

Colorado 

Pacific 

Great  Basin 

Total 


20 

55 

268 

2,665 

3,591 

182,053 

811 

451,832 

70,152 

852 

40,039 

12,648 

18,745 

4,315 

783,046 


176 

535 

37  5 

6.388 

10.193 

14,167 

1.438 

16,021 

5,24  5 

2,702 

27,608 

4,919 

15.525 

11,712 


398 

3 

726 

610 

2 

614 

52 

000 

3 

431 

1 

046 

100 

617 

3 

731 

48 

98 

239 

3 

598 

5 

106 

475 

27   *  27  5,639 


1 

942 

15 

274 

172 

13 

780 

7 

519 

12 

901 

496 

28 

105 

3 

480 

226 

8 

205 

876 

92 

976 

216 

1 

168 

600 

30 

386 

33 

748 

25 

320 

11 

462 

33 

990 

9 

173 

1 

609 

2 

945 

552 

1 

825 

1 

039 

54 

033 

8 

97 

5 

768 

30 

583 

5 

341 

3 

546 

10 

501 

1 

254 

581 

1 

948 

1 

080 

12 

198 

2 

332 

35,872 

1,325 

89 

1,726 

98,824 

413 

293 

14,705 

563 

2,361 

640 


325 
11,342 
16,786 
10,490 
94,034 

1.  125 

41,902 

1,607 

124 

7,178 

55 

463,959 

2,715 

651,642 


211 

690 

1 

241 

51 

947 

3 

309 

5 

997 

8 

655 

9 

793 

17 

268 

24 

302 

509 

1 

149 

939 

•336 

899 

Including  Red  River 
not  include  $98,550 
Hawaii . 


of  the  North. t  Total  does  not  include  $2,300  in  Hawaii.*  Total  does 
in  Alaska  and  $1,029  in  Hawaii,   *»Total  does  not  include  $2,500  in 
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LOSSES  IN  INDIVIDUAL  SEVERE  FLOODS  IN  THE  UNITED  STATES  SINCE  JULY  1902 


Property  Losses  in  Thousands  of  Dollars 


Date 


Location 


Lives 


Property 


May-June  1903 

July  1908 

March  1912 

March  1913 

December  1913 

June  1915 

August  1916 

June  1921 

September  1921 

October  1923 

March  1924 

Spring  of  1927 

November  1927 

December  1933 

May  1935 

May-June  1935 

July  1935 

December  1935 

March-April  1936 

Jan. -Feb.  1937 

December  1937 

March  1938 

September  1938 

July  1939 

Feb. -Mar.  1940 

August  1940 

Oct. -Nov.  1941 

April-June  1942 

May  1942 

July  1942 

Nov. -Dec.  1942 

Dec.  1942- Jan.  1943 
Apr. -June  1943 

August  1943 

April-June  1944 

Feb. -Mar.  1945 

Feb. -Apr.  1945 

Mar. -July  1945 

July  1945 

December  1945 

January  1946 

September  1946 

December  1946 

April  1947 

May-July  1947 

June  1947 

Apr. -May  1948 

May-June  1948 

June-July  1948 

December  1948 

May  1949 

June  1949 

Apr. -May  1950 

June  1950 

Nov. -Dec.  1950 


Kansas,  Lower  Missouri,  and  Upper 

Mississippi  Rivers 

Red  River 

Lower  Mississippi  River 

Ohio  River  and  tributaries 

Texas  rivers 

Kansas  River 

Rivers  of  the  Carolinas 

Arkansas  River  in  State  of  Colorado-. 

Texas  rivers 

Lower  Arkansas,  including  the  State 

of  Oklahoma 

Potomac  River 

Mississippi  Valley 

New  England  rivers 

Columbia  River  and  tributaries 

Rivers  in  eastern  Colorado 

Republican  and  Kansas  Rivers 

Lower  Missouri  River 

Upper  Susquehanna  tributaries 

Houston,  Texas  area 

Rivers  in  eastern  United  States 

Ohio  and  lower  Mississippi  River  basins 

Sacramento  Valley 

Streams  in  southern  California 

Rivers  in  New  England 

Licking  and  Kentucky  Rivers 

Sacramento  Valley 

Rivers  in  southern  Virginia,  the  Carolinas, 

and  eastern  Tennessee 

Arkansas  River  basin 

Upper  Mississippi,  Missouri,  Arkansas,  Red, 

and  Trinity  River  basins 

Delaware  &  Susquehanna  River  basins 

Upper  Allegheny  River  and  Sennemahoning 

Creek  basins 

Willamette  River 

Ohio  River 

Maumee,  Wabash,  upper  Mississippi, 

Missouri,  White,  and  Arkansas  River 

basins 

Little  Kanawha 

Upper  Mississippi,  Missouri,  Arkansas,  Red, 

lower  Mississippi  Basins  and  east  Texas 

Streams 

Ohio  River 

Trinity  and  Sabine  Rivers 

Lower  Mississippi  River 

Lake  Section  of  Rensselaer  County,  N.  Y, 

Willamette  River 

Cumberland  River 

San  Antonio  and  Nueces  Rivers 

Willamette  River 

Allegheny 

Rivers  in  middle  West  in  the  lower  Missouri 

and  middle  Mississippi  River  basins 

East  Creek  at  Rutland,  Vt. 

Red  River  of  North  and  tributaries 

■'■Columbia  Basin 

Arkansas  River  and  minor  tributaries 

Housatonic  River 

Trinity  River 

Shenandoah  and  Potomac  Rivers 

2Red  River  of  North 

Central  West  Virginia 

Central  Valleys  of  California  and 

western  Nevada 


100 


467 

177 


120 
215 


313 
88 


110 

52 

107 
137 

79 

78 

40 

33 

15 
10 


60 
23 


17 
18 


29 


35 


10 
11 

31 


40 

16 

70 

147 

9 

5 

21 

25 

19 

15 

6 

284 

45 

10 

6 

18 

10 

26 

2 

270 

417 

7 

24 

37 

1 

6 

12 
8 

44 
13 

10 

6 

10 


000 
200 
000 
000 
000 
950 
700 
000 
000 

000 
000 
118 
578 
000 
000 
000 
000 
000 
500 
000 
685 
100 
500 
000 
715 
700 

000 
500 

350 
000 

000 
900 

540 


172,500 
1,300 


82,000 
30,000 
9,000 
9,500 
3,500 
6,000 
3,925 
6,050 
5,525 
4,319 

235,000 

2,000 

18,700 

101,725 

14,500 

4,200 
14,000 

8,850 
33,000 

4,020 

23,000 


LOSSES  IN  INDIVIDUAL  SEVERE  FLOODS  IN  THE  UNITED  STATES  SINCE  JULY  1902 -Cont'd 

Property  Losses  in  Thousands  of  Dollars 


Date 


April  1951 

June-July  1951- 
April  1952 


May  1952 

March  1953 

Apr. -May  1953 — 

June  1953 

June  1954 

October  1954 

March  1955 

August  1955 

December  1955 — 
May-June  1956 — 
Jan. -Feb.  1957- 


February  1957-- 
Apr.-June  1957- 

June-July  1957- 

June  1958 

July  1958 


January  1959 

January  1959 

Mar. -Apr.  1960- 

Feb.-Mar.  1961- 
July  1961 


September  1961- 
Feb.-Mar.  1962- 
Feb.-Mar.  1962- 

March  1963 

June  1964 

December  1964 — 

March  1964 

Mar. -May  1965— 


May  1965 

June  1965 

June  1965 

June  1965 

January  1966 — 
Apr. -May  1966- 
December  1966- 


June  1967 

September  1967- 

August  1967 

March  1968 

May  1968 


Location 


Upper  Mississippi  Basin- 
%ansas-Missouri- 


■^Red  River  of  the  North-upper  Mississippi- 
Missouri  River  basins 

Great  Basin 

New  England  States 

Louisiana-Texas 

Northwestern  Iowa 

Middle  Rio  Grande  and  lower  Pecos 

Pecos  River  in  New  Mexico 

Ohio  Basin 

^Hurricane  floods  in  Northeast 

^West  Coast 

'Columbia  and  Kootenai  Rivers 

"Streams  in  southeastern  Kentucky,  south- 
western West  Virginia,  adjoining 

portions  of  Tennessee  and  Virginia 

Snake  River  and  tributaries 

Streams  in  Texas,  Arkansas,  Kansas, 

Louisiana,  Missouri  and  Oklahoma 

Wabash  River  and  tributaries 

White  and  Wabash  Rivers 

Flash  flood  on  East  Nishnabotna  River  in 

Iowa 

Ohio  River  basin 

Lake  Erie  drainage  in  Ohio  and  New  York 

Snowmelt  floods  in  the  Missouri  and  upper 

Mississippi  Basins 

East  Gulf  of  Mexico  drainage 

Flash  flood  on  small  streams  in 

Charleston,  W.  Va. 

Kansas-Missouri 

Kentucky 

Southeastern  Idaho 

Ohio  River  basin 

Montana 

California  and  Oregon 

Ohio  River  basin 

■"•"Upper  Mississippi,  Missouri,  and  Red  of 

North  Basins 

Brazos  River 

South  Platte  Basin 

Sanderson,  Texas  flash  flood 

Arkansas  Basin 

Streams  in  Humboldt  County,  Calif. 

Sabine  and  Trinity  Basins,  Texas 

Tulare  and  Buena  Vista  Lakes  drainages  in 

California 

Platte  River  and  tributaries  in  Nebraska — 

Hurricane  "Beulah"  floods  in  Texas 

Tanana  and  Chena  Rivers  in  Alaska 

Rivers  in  New  England  (except  Maine) 

Rivers  in  northern  New  Jersey 


Lives 


28 

11 


12 
14 
16 
13 
15 
187 
61 


14 


18 


19 


22 


26 
31 
40 
13 

16 

16 
26 
16 

14 


#  Loss  of  life  carried  only  where  ten  or  more. 
References 

1.  Monthly  Weather  Review,  January  1949 

2.  Monthly  Weather  Review,  September  1951 

3.  Technical  Paper  No.  17 

4.  Technical  Paper  No.  23 

5.  Technical  Paper  No.  26 

6.  Climatological  Data,  National  Summary,  December  1955 

7.  Climatological  Data,  National  Summary,  Annual  1956 

8.  Climatological  Data,  National  Summary,  January  1957 

9.  Technical  Paper  No.  45 
10.  Technical  Report  No.  WB-3 


Property 


18.622 


923 

224 

198 

000 

8 

373 

10 

000 

38 

959 

32 

950 

19 

079 

1 

,783 

14 

,396 

714 

,079 

154 

,532 

14 

,025 

58 

,000 

20 

,500 

105 

,000 

63 

000 

57 

,000 

5 

,850 

81 

,921 

11 

,265 

34 

,466 

13 

,997 

3 

,238 

23 

,557 

16 

,067 

6 

,318 

97 

600 

54 

279 

415 

832 

81 

602 

181 

325 

30 

802 

415 

076 

2 

715 

58 

340 

6 

850 

20 

100 

11 

712 

35 

275 

98 

239 

98 

550 

45 

000 

166 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

Year  1969 

Elmer  R.  Nelson,  Office  of  Hydrology 


There  were  several  major  damaging  floods  in  the  United      flood  damage,  the  four  most  catastrophic  floods  during 
States  during  1969.    Based  on  preliminary  estimates  of      1969  were  as  follows; 

Location 

1.  Southern  California 

2.  Red  River  of  the  North, 
Upper  Mississippi,  and 
Missouri  Basins 

3.  Northern  Ohio 


Month 

Total  Damages 

Loss 

of  Life 

January 

$170  million 

47 

March  - 
April 

$151  million 

9 

July 

$70  to 

$140  million 

30 

Hurricane  Camilla 
floods  in  Virginia 


August 


$140  million 


151 


This  report  contains  a  brief  summary,  by  months, 
of  the  most  significant  flooding  during  1969.  A  detailed 
summary  of  flooding  during  1969  appears  in  the  monthly 
issue  of  this  publication. 

January 

The  most  damaging  floods  during  January  occurred  in 
southern  California.  These  floods  were  generally  the 
most  severe  since  1938.  The  flooding  on  the  Salinas 
River  was  the  most  severe  since  1952.  Major  damages 
occurred  on  the  Chowchilla  and  Fresno  Rivers  and  along 
streams  running  into  the  Valley  from  the  foothill  areas. 
Property  damage  from  flooding  and  mudslides  was 
estimated  at  about  $170  million.  The  American  Red 
Cross  reported  that  a  total  of  47  lives  were  lost  in 
California  during  January  due  to  floods,  mudslides,  and 
snowstorms.  The  President  allocated  $108  million  to 
the  State  for  relief  and  restoration  activities,  making 
the  disaster  the  most  costly  in  the  history  of  the 
U.  S.  Major  Disaster  Program. 

February 

The  most  damaging  floods  during  February  occurred 
in  southern  California  for  the  second  consecutive  month. 
In  most  areas  the  flood  damage  was  less  than  in  the 
previous  month.  Mudslides  were  more  numerous  than  in 
January.  Channel  flows  were  generally  below  the  January 
level.  Flooding  in  the  Salinas  Basin  was  more  severe 
than  in  January  which  was  the  most  severe  since  1952. 
The  Chowchilla  and  Fresno  Rivers  crested  higher  than 
in  January.  Major  damage  in  the  San  Joaquin  Basin 
was  confined  to  the  Valley  floor  and  in  the  lower  foothill 
areas. 

The  crests  on  the  Wabash  River  from  LaFayette,  Ind., 
to  Mt.  Carmel,  111.,  were  the  highest  in  10  years.  At 
Mt.  Carmel,  the  crest  was  the  highest  since  1913. 
Flooding  along  the  lower  White  River  in  Indiana  was 
the  highest  in  5  years  at  some  points.  The  crest  on  the 
Little  Wabash  River  at  Carmi,  IIU,  was  the  second 
highest  in  the  history  of  the  station. 

March 

Extensive  flooding  occurred  in  the  Upper  Big  Blue 
River  Basin  in  Nebraska  during  March.  Turkey  Creek 
near    Wilbur,    Nebr.,     exceeded     the     10-year    record 


established  in  March  1960.  The  West  Fork  Big  Blue 
River  exceeded  the  11-year  record  of  March  1960 
but  was  several  feet  below  the  historical  high  water 
mark  of  July  1950.  Flooding  along  the  mainstem  of 
the  Big  Blue  River  generally  approached  the  last  heavy 
March  overflows  in  1960. 

A  near  record  flood  occurred  on  the  Iowa  River  at 
Marshalltown,  Iowa,  during  the  latter  part  of  March. 
Snowmelt  runoff  caused  extensive  flooding  in  Iowa  along 
the  South  Raccoon  and  North  Rivers,  the  entire  Skunk 
River  Systen,  the  West  Fork  of  the  Cedar,  and  Black 
Hawk  Creek. 

April 

The  most  significant  flooding  during  April  was  the 
snowmelt  floods  in  the  Red  River  of  the  North,  the 
Upper  Mississippi  and  Missouri  Basins.  The  total 
flood  damages  were  estimated  at  $151  million.  The 
number   of   deaths    by    drowning    v/ere    reported   as  9. 

In  the  Red  River  of  the  North  Basin,  the  spring  flood 
of  1969  was  the  greatest  since  1897  from  the  headwaters 
to  Grand  Forks,  N.  Dak.  Below  Grand  Forks,  the  flood 
crests  were  slightly  lower  than  in  April  1966.  Record 
stages  were  reached  on  the  Red  Lake  River  at  Crookston, 
Minn.,  and  on  the  Sheyenne  River  at  West  Fargo,  N. 
Dak. 

In  the  Upper  Mississippi  Basin,  record  flooding  oc- 
curred on  some  tributary  streams  in  southern  Minnesota 
and  northwestern  Iowa.  Along  the  mainstem  of  the 
Mississippi,  the  flooding  from  the  headwaters  to  Daven- 
port, Iowa,  was  generally  of  the  second  and  third 
magnitudes.  In  the  reach  from  St.  Paul,  Minn.,  to 
Winona,  Minn.,  and  at  scattered  points  to  Davenport, 
Iowa,  the  flood  of  1969  was  exceeded  only  by  the  flood 
of  1965. 

In  the  Missouri  Basin,  record  flooding  occurred  on 
some  tribuatry  streams  in  eastern  Montana,  Nebraska, 
the  Dakota s,  and  Iowa.  Flooding  along  the  mainstem  of 
the  Missouri  River  was  comparatively  light. 

May 

The  most  significant  flooding  during  May  was  the 
receding  snowmelt  floods  in  the  Red  River  of  the  North 
Basin,  the  Upper  Mississippi  Basin  and  the  Missouri 
Basin.    All  streams  were  back  within  their  banks  at  the 
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end  of  May,  except  the  Souris  River  near  Bantry  and 
Westhope,  N.  Dak.,  and  the  James  River  at  Columbia 
and  Stratford,  S.  Dak.  The  Souris  River  near  Bantry, 
N.  Dak.,  reached  a  record  crest  early  in  May. 

Major  flooding  occurred  in  the  Trinity  and  Upper 
Brazos  Basins  during  May.  Flash  flooding  was  ex- 
tensive in  and  south  of  Cleburne,  Tex.,  and  in  the 
communities  of  Kennedale  and  Everman,  Tex.  Pre- 
liminary estimates  of  flood  damage  were  placed  at 
$4.6  million.  Four  lives  were  lost.  Dallas  and  Johnson 
Counties  were  declared  disaster  areas. 

June 

Near  record  overflows  occurred  on  tributary  streams 
in  the  Lower  Smoky  Hill  River  Basin  in  Kansas  during 
June.  Record  stages  occurred  in  the  headwaters  of  the 
Marais  des  Cygnes  River.  Severe  flooding  occurred 
on  tributary  streams  of  the  Missouri  in  northwestern 
Missouri  where  nearly  200,000  acres  of  farmland  were 
flooded  with  damages  estimated  at  over  $13  million. 

Severe  flash  floods  occurred  on  the  Barren  River  in 
Kentucky  and  on  Salt  Lick  Creek  In  northern  Tennessee. 
Discharge  ratings  on  the  upper  Barren  River  were 
reported  as  the  greatest  of  record  by  the  USGS  and 
greater  than  those  likely  to  occur  once  in  50  years. 
Flood  damage  in  Macon  and  surrounding  counties  in 
Kentucky  was  the  result  of  rampaging  small  feeder 
streams,  most  of  which  flow  northward  into  the  Barren 
River.  The  property  damage  in  the  Salt  Lake  Creek 
Basin  at  Red  Boiling  Springs,  Tenn.,  was  estimated 
in  excess  of  $2  million. 

July 

One  of  the  most  damaging  floods  during  July  occurred 
in  northern  Ohio.  Up  to  14  inches  of  rain  occurred  in 
certain  localities  in  an  area  about  20  miles  on  either 
side  of  a  line  running  between  Toledo,  Ohio,  and  Wheeling, 
W.  Va.  The  hardest  hit  communities  were  Wooster, 
Ashland,  Millersburg,  Loudonville,  and  Killbuck,  Ohio, 
in  the  Ohio  Basin  and  Norwalk  and  Vermillion  in  the 
Great  Lakes  Drainage.  Of  the  37  fatalities  reported  in 
this  storm,  30  were  due  to  floods.  The  total  flood  dam- 
ages were  estimated  between  $70  million  and  $140 
million. 

Major  flooding  occurred  on  the  Maquoketa  and  Wapsipin- 
Icon  Rivers  in  Iowa  and  on  the  Pecatonica  River  in 
Wisconsin  and  Illinois.  Record  flooding  occurred  on 
the  Wapsipinicon  and  Iowa  Rivers,  and  on  Black  Hawk 
Creek  in  Iowa.  Record  high  stages  also  occurred  on 
the  Pecatonica  River  in  Wisconsin  and  Illinois. 

August 

The  most  disastrous  flooding  in  the  nation  during 
August,  in  lives  lost  and  property  damage  occurred 
in  the  James  River  Basin  in  Virginia.  The  disastrous 
flooding  resulted  from  torrential  rains  associated  with 
tropical  depression  "Camille."  The  torrential  rains 
caused  extensive  and  severe  flash  flooding  in  Rock- 
bridge, Amherst,  Nelson,  Albemarle,  and  Fluvanna 
Counties.  The  hardest  hit  by  the  flash  flooding  were  the 
Tye  and  Rockfish  River  Basins,  most  of  which  lie 
within  Nelson  County.  Devastating  and  extreme  flash 
flooding  occurred  in  the  Maury  and  Hardware  Basins 
and  in  portions  of  the  Rivanna  Basin.  Record  stages 
were  reached  on  the  Maury  and  Rivanna  Rivers  and 
on  the  James  River  in  the  reach  from  Holcombs  Rocks, 
Va.,  to  Richmond,  Va.  (except  at  Lynchburg  and  Scotts- 
ville).    The   total    damages  in  Virginia  were  estimated 
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at  $140  million.  The  total  number  of  deaths  by  drown- 
ing and  mudslides  was  placed  at  110  with  an  additional 
41  persons  missing  and  presumed  dead.  The  west- 
central  portion  of  the  State  was  declared  a  disaster 
area  by  the  President.  One  million  dollars  in  federal 
aid  was  made  available  immediately  for  repair  and 
replacement  of  roads,  bridges,  and  other  public  facil- 
ities. 

Record  flooding  occurred  in  the  headwaters  of  the 
Little  Blue  River  in  Nebraska.  The  crest  near  Deweese, 
Nebr.,  exceeded  the  previous  record  crest  by  1.1  ft. 
Downstream  at  Hebron,  Nebr.,  residents  reported  the 
highest  water  levels  in  40  years. 

September 

The  most  damaging  floods  during  September  were 
minor  in  comparison  to  the  Virginia  floods  during 
August.  Severe  flooding  occurred  in  northwest  Florida 
with  damage  in  Gadsden  County  estimated  at  $2.8  mil- 
lion. The  Ochlockonee  River  at  Bloxham,  Fla.,  exceeded 
the  1964  flood  by  about  5  feet.  The  Little  River  near 
Quincy,  Fla.,  exceeded  the  1964  flood  by  about  4  feet. 
Severe  flooding  occurred  in  Leon  and  Liberty  Counties 
where  storm  rainfall  ranged  from   10  to  23.5  inches. 

October 

Major  flooding  occurred  in  the  Lower  Marais  des 
Cygnes  Basin  below  Ottawa,  Kans.,  during  October. 
Crests  ranged  from  4  to  8  ft.  above  flood  stage  from 
Osawatomie,  Kans.,  downstream  and  also  on  Pottawa- 
tomie Creek.  Agricultural  losses  in  the  Lower  Marais 
des  Cygnes  Valley  were  estimated  in  excess  of  $1.25 
million. 

Considerable  flooding  occurred  in  streams  in  the 
northern  half  of  Missouri.  One  of  the  hardest  hit  areas 
was  the  Cuivre  River  Basin  in  east-central  Missouri. 
A  survey  of  the  area  from  Old  Monroe,  Mo.,  to  Troy, 
Mo.,  revealed  that  the  flooding  was  probably  the  highest 
of  record,  exceeding  the  previous  record  flood  of  1941. 
Record  flooding  also  occurred  on  the  Lower  Salt  River. 
Extensive  damage  resulted  to  crops  and  to  many  homes 
behind  the  levees. 

November 

Damages  from  the  minor  flooding  in  continental  United 
States  during  November  were  light. 

Extensive  flooding  occurred  along  many  rivers  in 
southeastern  Puerto  Rico  on  Nov.  9.  At  least  20  towns 
or  cities  were  damaged.  The  heaviest  damage  occurred 
in  the  Fajardo  area  where  over  500  families  were 
affected.  Preliminary  damage  estimates  were  placed  at 
$2   million.    There   were   three    deaths    by   drowning. 

December 

The  most  significant  flooding  in  the  Nation  during 
December  occurred  in  Maine  and  in  Kentucky. 

In  Maine,  the  flooding  on  the  Kennebec  River  was  the 
third  highest  of  record.  Extensive  flooding  occurred 
on  the  Androscoggin  and  Sandy  Rivers  and  small  streams 
and  brooks  in  Maine.  Many  people  were  evacuated 
from  low-lying  areas  along  the  Kennebec  River.  The 
overall  flood  damage  in  Maine  was  estimated  at  several 
millions  of  dollars. 

In  Kentucky,  major  flooding  developed  along  the  Upper 
Cumberland  River  in  the  southeastern  portion  of  the 
State.  Crests  were  very  near  those  of  the  major  flood 
of  March  1963.  Homes  and  commercial  buildings  out- 
side of  the  flood  protective  works  received  considerable 
water  and  flood  damage. 


SOLAR  RADIATION  TOTALS 

Aveiag*  daily  valu«a  (diiect  and  diffusa)  received 
on    a    horizontal    luriace,    tabulated   in   UngleyB. 
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Station 

January 

Febiuary 

Maroh 

April 

M.T 

Ion* 

loly 

Auguflt 

S«ptamb« 

Octob«r 

NoT«mb«i 

Dvcwnbcr 

Annual 

ALBUOUEROue  N.M. 

262 

360 

492 

584 

624 

678 

603 

562 

471 

386 

296 

237 

46  3 

AMES  IOWA 

128 

195 

344 

384 

434 

459 

460 

467 

359 

213 

151 

122 

309 

ANNETTE  ALASKA 

69 

127 

201 

248 

464 

528 

398 

249 

203 

166 

41 

31 

226 

APALACHICOLA  FLORIDA 

266 

320 

423 

520 

558 

648 

476 

472 

432 

346 

317 

284 

422 

ARGONNE  NAT.  LAB. ILL. 

150 

229 

371 

392 

457 

489 

483 

501 

364 

236 

166 

123 

329 

ASTORIA  OREGON 

90 

161 

325 

374 

_ 

_ 

509 

465 

287 

- 

123 

59 

- 

ATLANTA  GEORGIA 

168 

246 

388 

447 

474 

490 

- 

- 

- 

321 

276 

194 

- 

BARROW  ALASKA 

«  0 

36 

159 

346 

478 

621 

445 

2  34 

128 

36 

6 

»    0 

207 

BETHEL  ALASKA 

21 

106 

235 

428 

483 

420 

302 

- 

220 

88 

32 

6 

- 

BISMARCK  N.DAK. 

162 

229 

429 

476 

562 

620 

630 

583 

424 

211 

161 

119 

376 

BLUE  HILL  MASS. 

160 

170 

316 

421 

473 

491 

390 

481 

325 

253 

120 

. 

. 

BOISE  IDAHO 

- 

- 

395 

512 

625 

533 

682 

590 

430 

295 

186 

103 

- 

BROWNSVILLE  TEXAS 

228 

256 

370 

445 

565 

631 

645 

502 

488 

382 

258 

279 

42  0 

BURLINGTON  VERMONT 

130 

194 

275 

ii7 

397 

440 

456 

- 

- 

- 

- 

- 

- 

CAPE  HATTERAS  N.C. 

233 

277 

447 

496 

560 

557   ■ 

623 

512 

399 

324 

263 

219 

400 

CARIBOU  MAINE 

144 

240 

364 

443 

483 

501 

532 

436 

322 

221 

94 

106 

291 

CHARLESTON  S.C. 

242 

310 

461 

539 

527 

549 

533 

395 

358 

331 

271 

237 

396 

CLEVELAND  OHIO 

122 

2  34 

331 

390 

522 

459 

513 

611 

346 

240 

112 

83 

322 

COLUMBIA  MISSOURI 

148 

209 

382 

455 

455 

538 

585 

616 

402 

269 

220 

161 

361 

DAVIS  CALIFORNIA 

149 

217 

- 

711 

674 

732 

651 

520 

348 

231 

142 

- 

DOOGE  CITY  KANSAS 

202 

285 

412 

532 

556 

613 

631 

515 

420 

258 

286 

174 

407 

E.  LANSING  MICHIGAN 

132 

227 

342 

- 

503 

471 

497 

530 

349 

221 

143 

112 

- 

EL  CENTRO  CALIF.  NPF 

271 

360 

531 

631 

664 

684 

579 

577 

504 

432 

292 

266 

483 

EL  PASO  TEXAS 

315 

427 

555 

674 

70  5 

746 

616 

619 

650 

436 

336 

288 

522 

ELY  NEVADA 

221 

281 

56! 

596 

725 

636 

676 

- 

- 

340 

271 

199 

- 

EPPLEY  NEWPORT  R.I. 

148 

177 

328 

448 

490 

500 

425 

483 

357 

291 

160 

122 

327 

FAIRBANKS  ALASKA 

14 

75 

- 

423 

51  3 

518 

404 

368 

278 

103 

29 

7 

- 

FLAMING  GORGE  UTAH 

- 

255 

431 

457 

591 

615 

662 

468 

396 

271 

269 

189 

- 

FORT  WORTH  TEXAS 

225 

283 

361 

47  8 

532 

649 

644 

546 

437 

327 

293 

226 

417 

FRESNO  CALIFORNIA 

102 

218 

412 

530 

626 

626 

636 

680 

473 

338 

240 

166 

412 

GAINESVILLE  FLORIDA 

251 

308 

380 

538 

493 

527 

439 

429 

375 

- 

261 

282 

- 

GENEVA  NEW  YORK 

129 

201 

290 

362 

46  8 

431 

486 

476 

316 

194 

91 

102 

296 

GLASGOW  MONTANA 

155 

261 

425 

486 

560 

492 

604 

572 

416 

205 

167 

109 

371 

GRAND  JUNCTION  COLO. 

210 

272 

459 

590 

641 

60S 

602 

659 

464 

294 

289 

- 

- 

GREAT  FALLS  MONTANA 

144 

277 

398 

453 

579 

496 

668 

581 

409 

209 

168 

121 

375 

GREENSBORO  N.C. 

183 

264 

420 

433 

527 

484 

475 

435 

343 

301 

224 

183 

356 

INDIANAPOLIS  INDIANA 

- 

224 

379 

394 

492 

494 

494 

619 

355 

269 

160 

117 

- 

INYOKERN  CALIFORNIA 

247 

300 

484 

611 

678 

661 

652 

601 

- 

_ 

_ 

- 

ITHACA  NEW  YORK 

120 

207 

296 

370 

494 

_ 

_ 

- 

_ 

104 

96 

- 

LAKE  CHARLES  LA. 

- 

- 

- 

- 

- 

- 

498 

508 

480 

363 

319 

- 

- 

LAKELAND  FLORIDA 

- 

364 

- 

501 

606 

497 

473 

479 

409 

324 

333 

323 

_ 

LANDER  WYOMING 

214 

287 

451 

511 

601 

551 

666 

574 

475 

294 

227 

176 

419 

LARAMIE  WYOMING 

188 

273 

413 

448 

526 

480 

687 

526 

408 

280 

233 

163 

377 

LAS  VEGAS  NEVADA 

256 

329 

493 

646 

689 

705 

639 

612 

508 

407 

287 

249 

485 

LEXINGTON  KENTUCKY 

144 

225 

350 

412 

512 

509 

499 

484 

381 

290 

173 

134 

342 

LITTLE  ROCK  ARKANSAS 

207 

263 

386 

491 

533 

568 

542 

637 

397 

347 

264 

177 

392 

LOS  ANGELES  CALIF. 

214 

318 

485 

585 

512 

471 

636 

595 

444 

393 

264 

217 

426 

LOS  ANGELES  CALIF.  U 

209 

274 

- 

534 

517 

387 

627 

623 

478 

387 

275 

225 

- 

MADISON  WISCONSIN 

161 

263 

407 

40  3 

492 

466 

642 

532 

387 

237 

160 

138 

349 

MANHATTAN  KANSAS 

114 

215 

347 

424 

456 

510 

520 

420 

372 

216 

226 

137 

330 

MATANUSKA  ALASKA 

39 

97 

216 

362 

603 

399 

_ 

2  54 

104 

40 

14 

_ 

MEDFORO  OREGON 

113 

185 

405 

472 

645 

576 

726 

646 

465 

280 

210 

95 

401 

MIAMI  FLORIDA 

321 

459 

450 

476 

517 

475 

548 

547 

431 

396 

374 

356 

446 

MIDLAND  TEXAS 

259 

339 

455 

581 

643 

646 

601 

538 

434 

317 

_ 

- 

NASHVILLE  TENNESSEE 

151 

205 

334 

442 

514 

645 

524 

479 

380 

300 

196 

131 

350 

NEW  YORK  N.Y.  U 

156 

206 

368 

436 

566 

508 

_ 

483 

370 

277 

144 

123 

- 

NORTH  OMAHA  NEBRASKA 

142 

221 

349 

440 

495 

546 

527 

485 

393 

233 

-90 

157 

348 

OAK  RIDGE  TENNESSEE 

181 

249 

368 

452 

535 

640 

532 

482 

394 

308 

2j2 

143 

368 

OKLAHOMA  CITY  OKLA. 

206 

272 

376 

463 

506 

581 

606 

509 

429 

274 

292 

-169 

390 

PAGE  ARIZONA 

- 

330 

497 

646 

712 

732 

658 

622 

514 

396 

301 

- 

- 

PALMER  AAES  ALASKA 

36 

93 

209 

339 

435 

484 

414 

377 

270 

_ 

62 

_ 

- 

PHOENIX  ARIZONA 

259 

359 

510 

640 

690 

726 

623 

585 

518 

426 

306 

276 

493 

PORTLAND  MAINE 

157 

225 

308 

425 

486 

528 

454 

485 

315 

259 

120 

114 

323 

PROSSER  WASHINGTON 

134 

191 

261 

_ 

582 

658 

693 

698 

321 

264 

143 

53 

- 

PULLMAN  WASHINGTON 

106 

201 

344 

388 

441 

698 

- 

539 

304 

- 

- 

- 

- 

RAPID  CITY  S.DAK. 

169 

212 

402 

493 

570 

606 

583 

652 

439 

249 

200 

143 

377 

RENO  NEVADA 

181 

258 

413 

546 

628 

666 

636 

592 

462 

338 

246 

183 

421 

RICHLAND  25  NW  WASH. 

127 

- 

376 

459 

673 

628 

700 

608 

366 

276 

136 

57 

- 

RIVERSIDE  CALIFORNIA 

229 

30  3 

502 

593 

699 

616 

669 

644 

530 

418 

321 

263 

465 

RUSTON  LOUISIANA 

170 

321 

- 

421 

487 

544 

601 

478 

413 

302 

266 

173 

- 

SAINT  CLOUD  MINN. 

146 

259 

443 

458 

616 

465 

491 

504 

332 

182 

126 

99 

335 

SALT  LAKE  CITY 

175 

287 

458 

524 

709 

616 

704 

615 

330 

264 

164 

- 

SAN  ANTONIO  TEXAS 

207 

283 

414 

488 

646 

608 

623 

549 

459 

339 

272 

263 

421 

SANTA  MARIA  CALIF. 

200 

301 

505 

575 

592 

538 

644 

623 

463 

407 

280 

234 

447 

SAULT  STE  MARIE  MICH 

103 

228 

332 

348 

479 

450 

618 

451 

301 

136 

HI 

95 

296 

SEATTLE  TACOMA  WASH. 

83 

172 

293 

339 

516 

527 

596 

446 

293 

214 

94 

67 

303 

SEATTLE  WASH.  UNIV. 

71 

139 

270 

315 

487 

379 

237 

147 

SPOKANE  WASHINGTON 

114 

212 

373 

370 

640 

552 

566 

334 

214 

136 

59 

_ 

STATE  COLLEGE  PENN. 

148 

227 

343 

406 

571 

660 

440 

490 

_ 

_ 

STERLING  VIRGINIA 

167 

224 

346 

395 

511 

464 

384 

388 

298 

178 

146 

- 

SWAN  ISLAND  W.l. 

380 

- 

532 

613 

5B6 

532 

669 

520 

435 

413 

368 

348 

_ 

TALLAHASSEE  FLORIDA 

236 

292 

395 

471 

488 

653 

422 

443 

368 

317 

280 

250 

376 

TAMPA  FLORIDA 

270 

32  3 

393 

561 

663 

588 

529 

464 

413 

315 

325 

305 

420 

TUCSON  ARIZONA 

287 

361 

511 

651 

673 

720 

551 

552 

489 

430 

301 

263 

484 

WAKE  ISLAND   PACIFIC 

418 

475 

559 

616 

650 

619 

606 

623 

540 

508 

418 

370 

534 

Note:   Langley  is  the  unit  to  denote  one  gram  calorie  per 
(U)   Indicates  Urban  sites. 
#   Sun  below  horizon  November  19  through  January  23, 


square  centimeter, 
inclusive. 
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